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LETTER 

FROM 

THE  SECRETARY   OF  WAR, 


TRANSMITTINC' 


The  report  of  the  commanding  officer  of  the  Watertown  Arsenal  of  testa 
of  materials  for  indtistrial  and  other  purposes  made  at  said  arsenal 
during  the  fiscal  year  ended  June  30 j  1893. 


Wab  Depabtment, 
Washingtony  D.  O.,  December  12y  1893* 

Sib:  In  compliance  with  law,  I  have  the  honor  to  herewith  transmit 
the  report  of  the  commanding  officer  of  the  Watertown  Arsenal  of 
"tests  of  iron,  steel,  and  other  materials  for  industrial  purposes,"  made 
with  the  United  States  testing  machine  during  the  fiscal  year  ended 
June  30, 1893,  together  with  letter  of  the  Chief  of  Ordnance,  dated  the 
11th  instant,  submitting  the  same. 
Very  respectfidly, 

Daniel  S.  Lamont, 

Secretary  of  War. 

The  Speakeb  op  the  House  of  Eepbesentatives. 


Watebtown  Absenajl, 
Watertowny  Mass.,  December  1, 1893. 
Sib:  I  have  the  honor  to  transmit  herewith,  in  compliance  with  the 
law,  the  following  report  of  tests  of  materials  made  at  this  arsenal 
during  the  fiscal  year  ended  June  30, 1893. 

The  total  number  of  specimens  tested  daring  the  year  was  3,256, 
classified  as  follows : 

Gun  Bpecimens 283 

For  Ordnance  Department 166 

For  other  Government  departments 199 

Investigative  tests 242 

Tests  for  private  parties 2,366 

The  receipts  and  expenditures  were  as  follows: 

Amount  anpropriated  for  testinf^  machine  and  testing  work $10, 000. 00 

Beceived  daring  the  year  for  private  tests 1,837. 10 

Total  received 11,837.10 
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Amount  expended  for  services  and  labor $7,961.46 

Amount  expended  for  light,  power,  tools,  implements,  and  material  for 
tests 3,875.64 

Total  expended 11,837.10 

Public  tests  have  continued  on  material  in  current  fabrication  in  the 
Ordnance  Department,  representing  steel  forgings  for  small  arms,  Held, 
siege,  and  seacoast  guns,  steel  castings  and  plates  for  gun  carriage 
work,  cast  iron  for  mortar  bodies,  and  cast  iron  for  gun  carriages,  shot 
and  shell  from  the  Watertown  Arsenal  foundry,  and  other  material  of 
miscellaneous  order. 

The  primary  object  in  making  these  tests  is  to  ascertain  whether  the 
specifications  for  physical  properties  are  met  and  the  metal  suitable  for 
acceptance.  Incidentally  they  furnish  a  record  of  the  progress  in  iron 
and  steel  making  and  working,  and  supplement  investigative  inquiry 
directed  toward  the  improvement  of  metallurgical  products. 

Tests  have  been  made  for  private  parties  in  all  sections  of  the  coun- 
try, who  according  to  law  have  availed  themselves  of  the  use  of  the 
testing  machine  upon  defraying  the  actual  cost  of  making  their  tests. 
These  tests  are  made  upon  application  to  the  commanding  officer  of  the 
arsenal.  A  list  of  private  parties  for  whom  tests  were  made  during 
the  year  covered  by  this  report  is  appended  hereto. 

Among  the  investigative  tests  carried  on  during  the  year,  attention 
is  called  to  the  results  of  the  first  series  of  observations  which  have 
been  made  on  the  hydrostatic  test  of  the  d-inch  gun-tube  section, 
exposed  to  interior  pressures. 

The  diametrical  expansion  and  the  longitudinal  contraction  have 
been  determined  for  different  pressures. 

It  appears  that  the  observed  diametiical  expansions  closely  confirmed 
predicted  results.  The  longitudinal  contraction,  however,  is  found  to 
be  less  than  the  value  heretofore  assigned  to  it,  and  the  ratio  of  longi- 
tudinal contraction  to  diametrical  expansion,  instead  of  being  ^,  as  com- 
monly accepted,  appears  to  be  in  this  tube  ^. 

This  ratio  was  confirmed  by  other  observations  made  on  a  plain  rec- 
tangular bar  of  steel  exposed  to  tensile  stresses. 

Other  tests  of  this  series  will  be  made  and  the  results  published  in 
the  next  annual  report. 

The  internal  strains  in  a  Harveyi2ed  steel  bar  were  ascertained,  and 
the  hardened.exterior  was  shown  to  be  in  a  state  of  initial  compression, 
which  in  a  diametrical  direction  amounted  to  50,600  pounds  per  square 
inch. 

An  extensive  series  of  car  couplers  has  been  tested,  and  the  results 
are  contained  herein.    Eighteen  different  kinds  were  represented. 

The  couplers  were  of  the  vertical  plane,  Janney  type,  conforming  to 
the  contour  lines  adoped  by  the  master  car  builders.  The  differences 
among  the  several  kinds  pertained  largely  to  the  locking  devices. 
Drawbars  of  both  malleable  iron  and  steel  castings  were  submitted. 

The  bars  were  coupled  together  in  pairs  and  tested  by  tension.  There 
were  also  single-lug  tests  and  tests  of  the  drawbars.  The  knuckles 
during  the  latter  tests  were  removed  and  special  attachments  made  in 
the  testing  machine  whereby  the  strength  of  the  drawbars  was  deter- 
mined. The  manner  of  failure  of  these  couplers  is  ftilly  illustrated  by 
photographs. 

Additional  tests  of  brick  piers  were  made.  These  piers  were  laid 
up  to  illustrate  special  features  in  this  class  of  work,  and  five  of  the 
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Bumber  after  testing  were  shipped  to  Chicago,  where  they  irere  placed 
on  exhibition  at  the  World's  Columbian  Exposition. 

The  piers  illastrated  the  variations  in  strength  and  rigidity  due  to 
the  kind  of  mortar  nsed,  and  to  the  manner  of  laying  the  bricks,  whether 
on  bed  or  on  edge,  and  also  the  tendency  of  a  smaller  pier  or  thinner 
wall  to  crash  a  larger  base  by  reason  of  the  transverse  fractures  of  the 
individual  bricks  in  the  larger  section. 

That  a  considerable  variation  in  the  properties  of  brick  work  may  be 
attained  is  well  shown  by  these  tests. 

Tests  of  leather,  rubber,  and  cotton  belting  have  been  made  in  widths 
fh>m  2  to  30  inches. 

Single  and  donble  leather  belting  was  tested,  also  4  and  6  ply  rubber 
belting  and  3,  4,  and  6  ply  cotton  belting. 

After  ascertaining  the  strength  of  the  plain  samples  of  belting  and 
completing  observations  on  the  elastic  properties,  tests  were  made  of 
lacings,  belt  hooks,  and  plate  fasteners.  Cemented  scarf  joints  in  leather 
1  elting  possess  important  advantages  in  smoothness  of  running,  and 
this  style  of  joint  is  found  to  have  generally  as  great  strength  as  the 
better  class  of  laced  samples. 

The  principle  involved  in  good  lacing  seems  to  be  a  well-distributed 
load  over  the  fall  width  of  the  belting,  and  this  requires  a  larger  num- 
ber of  lacings  than  are  commonly  used. 

The  strongest  laced  joint  requires  the  belting  to  fracture,  but  it  does 
not  follow  simply  because  the  belting  does  fracture  that  a  strong  joint 
has  been  made. 

When  a  small  number  of  lacings  are  used  the  concentration  of  load 
on  the  holes  is  too  great  for  obtaining  the  best  results;  the  maximum 
load  which  each  individual  hole  is  capable  of  enduring  is  reached,  and 
the  belting,  tearing  from  the  holes,  then  fails  in  detail.  This  describes 
the  manner  of  fracture  in  a  laced  specimen  in  any  event,  provided  the 
lacings  are  sufficiently  strong,  but  increavsing  the  number  of  lacings 
tends  toward  a  better  distribution  of  the  load  and  makes  the  stronger 
joint. 

How  far  this  principle  may  be  carried  and  still  improve  the  strength 
of  thejoint  is  shown  by  the  tests  of  some  12-inch  single-leather  sam- 
plen  in  which  the  number  of  lacings  was  increased  from  eleven  to 
thirty-seven,  which  resulted  in  a  progressive  gain  in  strength  as  the 
number  of  lacings  was  increased. 

Tests  of  cordage  developed  the  strength  of  hemp  and  manila  ropes 
and  manila  hawsers;  also  observations  were  made  on  the  elastic  prop- 
erties of  the  material. 

Endurance  tests  of  rotating  shafts  have  been  continued  and  speci- 
mens examined  taken  from  bars  after  a  large  number  of  repeated 
stresses  have  been  received. 

In  connection  with  these  t«*sts  some  very  remarkable  data  have  been 
developed  concerning  the  endurance  of  shafts  at  different  tempera- 
tures. Under  a  high-fiber  stress  and  a  rapid  speed  of  rotation,  there 
soon  follows  a  decided  increase  in  the  temperature  of  the  shaft,  unless 
means  are  employed  to  prevent  it. 

When  the  increase  in  temperature  was  allowed  to  go  on,  the  maxi- 
mum temperatures  ranging  between  300o  and  400°  F.,  there  was  a 
remarkable  gain  in  the  endurance  of  the  shafts  in  each  of  the  seven 
grades  of  carbon  experimented  with  over  the  endurance  of  those  bars 
which  were  kept  in  the  vicinity  of  or  below  a  temperature  of  100^  F. 
by  means  of  a  stream  of  cold  water  played  upon  the  shaft  throughout 
the  test. 
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This  brancli  of  the  subject  will  be  ftilly  investigated,  employing  both 
higher  and  lower  temperatures  than  have  heretofore  been  used. 

Chemical  analyses  have  been  made  of  the  important  material  tested 
and  results  embodied  with  the  physical  tests,  and  also  there  are  deter- 
minations reported  on  miscellaneous  material. 

In  the  next  annual  report  the  tests  of  ordnance  material  will  be  con- 
tinued, further  experimeuts  made  on  the  hydrostatic  tests  of  the  dinch 
tube,  and  the  continuation  and  extension  of  the  endurance  tests,  inves- 
tigating other  features  pertaining  to  the  phases  of  deterioration  which 
material  undergoes  prior  to  rupture. 

Material  for  tempering  tests  and  the  heat  treatment  of  steels  has 
been  procured  and  specimens  are  in  preparation. 

It  is  also  intended  to  procure  samples  of  building  material,  timber, 
natural  stones,  and  manufactured  products  which  shall  illustrate  the 
natural  resources  of  the  several  States  and  Territories. 

The  scope  of  these  tests  will  be  made  as  wide  as  practicable  that 
this  record  of  constructive  material  may  contain  results  and  indicate 
the  constructive  value  of  material  from  all  important  sources. 

The  need  of  another  testing  machine  to  supplement  the  large  ma- 
chine, on  which  all  the  tests  are  now  made,  has  been  referred  to  in  the 
earlier  reports,  and  attention  is  again  invited  to  this  subject. 

A  machine  suitable  for  testing  the  smaller  specimens,  and  which 
would  at  all  times  be  in  readiness  to  receive  that  class  of  test  pieces, 
would  materially  relieve  the  large  machine  and  enable  investigations 
to  be  carried  on  which  are  now  subjected  to  frequent  interruptions, 
with  a  loss  in  time  in  adapting  the  machine  to  so  wide  a  variety  of 
work. 

With  the  advances  made  in  metallurgical  industries  and  the  adop- 
tion of  engineering  designs  of  greater  i)roportions,  notably  in  bridge 
construction,  there  follows  a  demand  for  the  test  of  full-sized  members, 
which,  to  be  met,  requires  a  machine  of  greater  power  than  the  present 
400-ton  machine. 

There  are  many  reasons  why  a  machine  of  great  power,  iulequate  to 
meet  present  and  anticipated  needs,  should  be  built  and  operated  by 
the  Government. 

There  is  also  a  demand  for  drop  tests  made  with  an  impact  machine. 

Tests  which  are  beneficial  to  the  entire  country,  in  adding  to  the 
security  of  life  and  property  against  injury  from  the  failure  of  struc- 
tures, and  which  aid  in  the  development  of  imx)ortant  industries,  it  is 
believed  to  be  the  part  of  wisdom  to  provide  for  and  the  demands  for 
such  tests  acceded  to. 

The  fact  that  the  machine  is  owned  and  operated  by  the  (Tovernment 
with  no  object  in  view  but  to  ascertain  facts,  and  that  the  reports  of 
tests  go  out  with  the  certificate  of  a  Government  sworn  official  gives 
an  authenticity  to  them  that  they  would  not  otherwise  possess. 

Mr.  James  E.  Howard,  C.  E.,  continues  in  charge  of  the  tests,  as  he 
has  operated  the  machine  since  the  beginning,  and  it  is  due  to  his  zeal, 
skill,  and  thoroughness,  that  the  tests  are  universally  accepted  as  the 
best  possible. 

Very  respectfully,  your  obedient  servant, 

J.  W.  Eeilly, 
Major  Ordnance  Department^  U,  S.  A.,  Commanding,  \ 

;    The  Chief  of  Obdnanoe,  IT.  S.  A., 

Washingtorij  2>.  C. 
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Obdnanoe  Office,  War  Department, 

Washingtonj  December  lly  1893. 
Sir  :  I  have  the  honor  to  submit  for  transmission  to  Congress,  as 
required  by  law,  the  report  of  the  commanding  oflBcer  of  the  Water- 
town  Arsenal,  of  <^  tests  of  iron,  steel  and  other  materials  for  industrial 
purposes,"  made  with  the  United  States  testing  machine  during  the 
fiscal  year  ended  June  30, 1893. 

Bespectfully,  D,  W.  Flagler, 

Brigadier-Oeneralj  Chief  of  Ordnance. 
The  Secretary  of  War. 
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Ko.  4789, 


Diameter,  ''.505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2'\ 


Appltod  loftds. 

Elonniion 
per  inch. 

Sn006MiT6 

elongation 
perinch. 

Pennanent 
set. 

SnooesaiTe 

Remarka. 

Totol. 

PerMuare 
inch. 

P^mndt. 

coo 

1,000 
2,000 
4.000 
8,000 
7.000 
8,000 
8.400 
8,000 
8,800 
9,000 
9,300 
9.400 
9.800 
16,070 

Pounds. 
1,000 
6.000 
10,000 
20.000 
80.000 
85,000 
40.000 
42,000 
48,000 
44,000 
45,000 
48,000 
47,000 
48,000 
80,360 

Inch. 
0. 

.000100 
.000800 
.000000 
.00006C 
.001150 
.001400 
.001600 
.001000 
.008000 
.004500 
009600 
.010600 
.011100 

Inch, 
0. 

.000100 
.000200 
.000300 
.000860 
000200 
'.000250 
.000100 
.000100 
.001400 
.001500 
.005000 
.001000 
.000000 

Inch. 
0. 
0. 

Ineh. 
0. 

Initial  load. 

Elastic  limit. 
Tenaile  etrength. 

0. 

.000100 

.000100 

^ 

General  summary. 

Ttawileitrength  per  aqaare  inch  of  original  aeotion pounds..    80,850 

Elaatic  1  imi t  per  aauare  inch  of  original  section do . . .    42, 000 

ElongBtion  per  incn  afler  rapture inch..      .2400 

Elongation  per  Inch  under  strain  at  elastio  limit do...  .001600 

Eednotion  In  diameter  at  point  of  rupture do...       .145 

Bednctioii  in  area  after  rupture,  per  cent  of  original  section 48.1 

Poaitionof  rupture I'M  ftt>m  neck 

Character  of  broken  aurfaoe silky 

lof  inchseotloas ''.82*,  ".16 
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Tube  No.  128. 


No.  4792. 


Marks,  fjf;>jT 

Diameter,  *'.505. 
•  Sectional  area,  .20  square  inch. 
Gauged  length,  2*\ 


Applied  loads. 

Elongation 
perlncli. 

SnooeMive 
elooeation 
per  inch. 

Permanent 

Mt. 

Saeoeesive 

Bemarks. 

Tof-     ""''nX" 

Pounds. 
200 
1,000 
2,000 
4,000 
6,000 
7,000 
8,000 
8,400 
8,600 
8,800 
9,000 
9,200 
9,400 
15,840 

Founds. 
1,000 
5,000 
10,000 
20,000 
30,000 
35.000 
40,000 
42,000 
48,000 
44,000 
45,000 
46,000 
47,000 
79,200 

Inch. 
0. 
.000100 
.000400 
.000650 
.001000 
.001150 
.001400 
.001500 
.007600 
.009500 
.010250 
.011000 
.012500 

Inch, 
0. 
.000100 
.000300 
.000250 
.000350 
.000150 
.000250 
.000100 
.006100 
.001900 
.000750 
.000850 
.001500 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

ElasUo  limit. 
Tensile  atrensth. 

0. 

.000809 

.000300 

General  eummary. 

Tensile  strength  per  square  inch  of  original  section pounds..    79.200 

Uasiic  limit  per  doaare  inch  of  origiuai  section do...    42.000 

Slongation  per  inch  after  rupture inch..      .2350 

Xlongation  per  inch  under  strain  at  elastic  limit do...  .001590 

Rednetion  in  dlsmeter  at  point  of  rupture do...       .145 

Seduction  inareaafter  rupture,  per  cent  of  original  section * 40.1 

Poeitionof  rupture I'M  iVomueok. 

Character  of  nroken  surface silky 

Slongation  of  inch  sections ".16,  ".31^ 


3.2-INCH   B.  L.  STEEL   FIELD   GUNS. 

Tube  No.  129. 


17 


No.  4794. 


Marks,  «H^jT 

Diameter,  '^505. 

Sectional  area,  .20  square  inch. 

Ganged  length,  2". 


AppUed  loads. 

£longaUon 
p«r  mob. 

SuGceMiye 

Pemanent 
Bet. 

SncoeMive 

permanent 

set. 

Remarka. 

Total. 

Peraouare 
inch. 

elonsatloD 
per  Inch. 

Pounds. 

200 

1,000 

PmtndM. 
1.000 
5.000 
10.000 
20.000 
30.000 
85.000 
40,000 
42.000 
43,000 
44,000 
46,000 
46,000 
47,000 
iiLflno 

Inch. 
0. 
.000100 
000360 
!000650 
.000060 
.001200 
.001450 
.001650 
.001600 
.001800 
.004600 
.006600 
.007760 
.006700 

Jneh. 
0. 
.000100 
.000250 
.000300 
.000300 
000260 
.000250 
.000100 
.000060 
.000200 
.002700 
.002100 
.001150 
.000950 

Inch. 
0. 
0. 

Inch. 
0. 

Initiolload. 

Elaatic  limit. 
TeusUe  strength. 

2,000 
4,000 
6,000 
7,000 
8,  DUO 
8.400 
8,600 
8,800 
9.000 
9,200 
9.400 
9,600 

0. 

0. 

16,  790     1        83  gSO 

General  $ummary. 

Tenalle  strength  per  aqnare  inch  of  orlcinal  section ponnds..    83,060 

Blaatic  limit  per  square  inch  of  original  section do...    43,000 

Blnagation  per  inch  nfler  rapture inch..      .2400 

Elongation  per  inch  nnder  strain  at  elastic  limit do...  .001600 

Beductionin  diameter  at  point  of  rupture do...        .155 

RedncUoninareaaftermpture,  per  cent  of  original  section 51.9 

Poeitionof  rupture ".55  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".38',  ".10 

H.  Doc.  373 2 
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3.2-INCH   B.  L.  6TEEL   FIELD    GUNS. 

Tube  No.  130. 
No.  4798. 


Marks,  ^^-J 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 

EloDgation 
per  inch. 

Snccessivo 

Permanent 
set. 

Buooessive 

permanent 

set. 

Bemarks. 

Total. 

PoundM. 
200 
1,000 
2,000 
4.000 
6,000 
7,000 
8,000 
8,400 
8,600 
8,800 
9,000 
0.200 
9.400 
15,020 

Persqaare 
inch. 

elongation 
perluch. 

Pounds. 

1,000 
5,000 
10,000 
20.000 
30,000 
35.000 
40,000 
42,000 
43.000 
44.000 
45,000 
40.000 
47,000 
79.600 

Inch. 
0. 

.000100 
.000400 
.000650 
.001050 
.001250 
. 001500 
.001550 
.010400 
.011100 
.012000 
.  013000 
.014100 

Jneh. 
0. 
.000100 
.000300 
.000250 
.000400 
.000200 
.000260 
.000050 
.008850 
.000700 
.000000 
.001000 
.001100 

Jneh. 
0. 
0. 

Itush. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 

.000160 

.000150 

General  eummary. 

Tensile  strength  per  square  inch  of  original  section ponnds . .    70, 600 

Elastic  limit  per  SQuare  inch  of  originafsection do...    42,000 

Elongation  per  inch  after  ruptaro inch..      .ttOO 

Elongation  per  inch  nnder  strain  at  elastic  limit do. . .  .  001550 

Reduction  in  diameter  at  point  of  mpturo do. . .       .  214 

Keduotion  in  area  after  rupture,  per  cent  of  original  aection 61. 5 

Position  of  rupture '. ".60  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".38*,".ia 


8.2-lKCH   B.  L.  dT£BL   FI&LD   QUN8. 
TUBB  No.  132. 


as 


Ko.  47«. 


Maxka, «  R|j^ 

Diameter,  ''.605. 

Sectional  area,  .20  square  inch. 

Gaaged  length,  2''. 


Applied  loads. 

Total. 

Per  square 
iiic\i. 

rotmd*. 

Pounds. 

200 

1.060 

1,000 

6.000 

2.000 

10,000 

4,000 

20,000 

6.000 

30.000 

7.000 

35,000 

8.000 

40,000 

8.400 

42,000 

8.600 

43,000 

8,800 

44,000 

9,000 

45,000 

9.200 

46,000 

9.400 

47,000 

9.600 

48,000 

9,800 

40,000 

10.000 

60,000 

10,200 

51,000 

10.400 

52,000 

10,600 

53,000 

17,390 

86,050 

Elonsation 
per  inch. 

Sucoeesive 
elongation 
perlnoh. 

Permanent 
set. 

Snccessive 

permanent 

set. 

Bemarks. 

Inch. 
0. 
.000100 

Jnek, 
0. 

.000100 
.000250 
.000260 
.000400 
.000160 
000250 

iooooeo 

.000050 
.000060 

0. 
.000060 

0. 

.000060 
.003760 
.001600 
.000600 
.001000 
.001200 

0. 
0. 

Ineh. 
0. 

Initial  load. 
Elastic  limit. 

000350 

.000600 

.001000 

.001160 

0. 

.001400 

.001460 
001500 

.000060 

.000060 

.001550 

.001650 

.001600 

.001600 

.001650 

.005400 

.007000 

.007600 

.008600 

.000800 

Oeneral  nummary » 

Tenailo strength  per  aqvaro  inch  of  orieinal  section pounds..    86,060 

Blaatic  limit  per  sauare  inch  of  originaTsection do...    48,000 

Elongation  per  inch  after  ru ptare inch . .      .  2050 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001060 

Reduction  in  diameter  at  point  of  rupture do . . .       .  1 84 

Kednction  in  area  after  rupture,  per  cent  of  original  section 54.6 

Position  of  rupture ".10  from  neck 

Character  of  broken  surfSace silky 

Sloagatlon  of  inch  Motions ^ ".81*, 'MO 
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8.2-INCH  B.  L.  8TEEL   FIELD   0UN8. 


Jacket  No.  140. 
1^0.4804. 


Marks,  ^^-^ 

Diameter,  ".605. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2^\ 


Applied  loads. 

SacoessiTO 
elonffation 
permcb. 

Permanent 
set 

SnccesalTe 

permanent 

set 

Bemarks. 

Total. 

Per  square 

Pounds. 

200 

1,000 

2,00i) 

4,000 

6,000 

8,000 

9,000 

9,200 

9,400 

9,600 

9,800 

10,000 

17, 210 

Pounds. 
1.000 
5.000 
10.000 
20,000 
80.000 
40,000 
45.000 
46.000 
47,000 
48.000 
49,000 
50.000 
86.050 

Inch. 
0. 

.000050 
.000300 
.000600 
.001000 
.001400 
.001560 
.012460 
.013000 
.013750 
.014600 
.015400 

Inch. 
0. 

.000050 
.000250 
.000300 
.000400 
.000400 
.000160 
.010900 
.000550 
.000750 
.000850 
.000800 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit 

.000050 

.000050 

.012000 

.011950 

General  eummary. 


Tensile  strength  per  square  inch  of  original  section pounds.. 

Elastic  limit  per  square  inch  of  original  section do.. 

Elongation  per  inch  after  rupture inch . 

Elongation  per  inch  under  strain  at  elastic  limit do . . 

Keduction  in  diameter  at  point  of  rupture do. . 

Reduction  in  area  after  rupture,  per  cent  of  original  section 

Position  of  rupture ''.80  from  neck 

Character  of  broken  surface granular,  dull  silky  spot  near  the  circum ference 

Elongation  of  inch  sections ".26*,  "03 


86.050 

45.000 

.1950 

001550 

.075 

27.4 


3.2-INCH   B.  L.  STEEL   FIELD   GUNS. 
Jaoket  No.  141, 
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No.  4803. 


Marks,  ?$y^ 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 

Elongation 
per  Inch. 

SnoceMive 
elonntion 
perlnch. 

Permanent 
Bet. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Persqiuure 

rounds, 

200 
1,000 
2,000 
4.000 
6.000 
8,000 

9,200 

9.400 
9.600 
9. 800 
10.000 
10,200 
16,080 

Pounds. 
1.000 
5,000 
10.000 
20.000 
80,000 
40,000 

46,000 

47,000 
48.000 
40,000 
50,000 
51,000 
84,800 

Inch. 
0. 

.000050 
.000300 
.000600 
.001000 
.001400 
C   .001600 
>    .001900 
.009500 
.010500 
.011400 
.012250 
.013500 

Ineh. 
0. 

.000060 
.000250 
.000300 
.000400 
.000400 
.000200 
.000300 
.007600 
.001000 
.000900 
.000850 
.001250 

Inch. 
0. 
0. 

Inek, 
0. 

Initialload. 
Elastic  limit. 

TensUe  strength. 

.000060 

.000050 

.000400 

.000350 

General  summary. 

Tensile  strength  per  sqnare  inch  of  original  section ponnds..    84,960 

ELaatlc  limit  per  sqoare inch  of  originalsection do...    46,000 

Elongation  per  inch  after  rupture inch..      .2350 

Elongation  per  inch  under  strain  at  olastio  limit do.. .  .001600 

Beduction  in  diameter  at  pointof  rupture / do...        .125 

Redaction  in  area  after  rupture,  per  cent  of  original  section 43.3 

Position  of  rupture ".00  from  neck 

ChanMTterof  broken  surface silky 

Elongation  of  inch  seotiona ".33*,  ".14 


y> 
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3w3-INCH  B.  L.  STEEL   FIELD  GUNa 
JACKET  No.  142. 


No.  482Q. 


Marks,  «2Rj4.^j 

Diameter,  ''.505. 

Sectional  area,  .20  square  inch. 

Ganged  length,  2". 


Applied  loads. 

£longatioD 
IMsrlnch. 

Suoceaaive 
elongation 
porinch. 

Permanent 
aei. 

SneoeaaiTe 
set. 

Remarks. 

Total. 

Per  sqaare 
inch. 

Poundi. 

200 

1,000 

2,000 

4,000 

6.000 

8,000 

0,200 

0,400 

9,600 

9,800 

10,000 

10,200 

10,400 

10,600 

10,800 

11.000 

11,200 

19,520 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
46,000 
47,000 
48,000 
49.000 
50,000 
51,000 
52,000 
53,000 
54,000 
55.000 
56,000 
97.600 

Ineh. 
0. 

.000100 
.000400 
.000600 
.001000 
.001380 
.001500 
.001500 
.001550 
.001550 
.001600 
.001650 
.001800 
.003000 
.004300 
.005400 
.006500 

Inch. 
0. 

.000100 
.000300 
.000200 
.000400 

Ineh, 
0. 
0. 

Ineh. 
0. 

Initial  load. 

Elastic  limit. 
Tonsile  strength. 

' 

.000350 

n 

. 000150         0. 

0. 
.000050 



0. 
.000060 
.000050 
.000150 
.001200 
.001300 
.0011.00 
.001100 



General  eummary. 


Tensile  strength  per  square  inch  of  original  section ponnds 

Elastic  limit  per  sbaare  inch  of  original  section do . 

Elongation  per  inch  after  rnptnre inch 

Elongation  per  Inch  under  strain  at  elastic  limit do. 

Seduction  in  diameter  at  point  of  rapture do. 

Reduction  in  area  after  rupture,  per  cent  of  original  section 16. 9 

Position  of  rupture ".45  from  neck 

Character  of  broken  surface granular,  radiating  from  a  point  in  the  circumference 

Elongation  of  inch  sections ".18*,  ".13 


97,600 

51,000 

.1550 

001660 

155 


3.2-INCH   B.  L.  STBEL   FIELD   QUNS. 

Jacket  Ko.  14a. 
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No.  4807. 


Marks,  ^»»jpJ 

Diaineter,*".506. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loftdB. 

BloDgation 
perlneh. 

SaooessiTO 

elongatioii 

per  inch. 

aet. 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Pounds. 
200 
1,000 
2,000 
4,000 
6,000 
8,000 
8,800 
9.000 
9,200 
9,400 
9,600 

Pounds. 
l.OQO 
5,000 
10,000 
20,000 
30,000 
40,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
83,200 

Inch. 
0. 

.000050 
.000300 
.000600 
.000950 
.001250 
.001400 
.008250 
.009750 
.010750 
.011600 
.012350 

Inch, 
0. 

.000050 
.000250 
.000300 
.000350 
.000300 
.000150 
.006850 
.001500 
.001000 
.000750 
.000850 

Inch, 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 
Tensile  strenfrth. 

0. 

9,600 

16,640 

General  sumnutry. 

Tensile  strength  per  square  inch  of  oriffinal  section pounds..    83,200 

£3aatic  limit  per  so nare  inch  of  original  section do...    44,000 

Elongation  per  incn  after  rupture inch..     .2450 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001400 

Reduction  in  diameter  at  point  of  rapture do...       .125 

Reduction  in  area  after  rupture,  percent  of  original  section 43.3 

Position  of  rupture "  .90  from  neck 

Character  of  broken  surface silky 

BlongBtionofinchaeotions ".34*.  ".15 
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3.2-INCH  B.  L.  STEEL   FIELD   GUNS. 

Jacket  No.  143. 
Ko.  4813. 


Marks,  32?;^/ 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loadR. 

Eloneation 
per  inch.' 

Sncceimive 

-n^-..»»...»4- 

Sncoeaalv© 

permanent 

set. 

Bemarlu. 

Total. 

1 

Per  Bqnare 
inch. 

elongation  [""""T"'*"' 
perlnch.  1        "«*• 

Pounds. 
200 
1.000 
2,000 
4,000 
6.000 
7,000 
8,000 
8,400 
8.600 
8.800 
9.000 
9.200 
0,400 
0,600 
9,800 
10.000 
10,200 
10,400 
10,600 
10.800 

11,000 

11,200 
10,610 

Pounds. 
1,000 
6.000 
10,000 
20,000 
30,000 
35,000 
40,000 
42,000 
43,000 
41,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50.000 
51.000 
52,000 
53,000 
54,000 

55,000 

56,000 
98,050 

Inch. 
0. 

.000100 
.000350 
.000600 
.000950 
.001100 
.001300 
.001400 
.001450 
.001450 
.001500 
.001500 
.001550 
.001550 
.001600 
.001600 
.001650 
.001800 
.001950 
.002060 
C   .003650 
}    .004600 
.005950 

Jneh. 

0. 
.000100 
.000250 
.000250 
.000350 
.000150 
.000200 
.000100 
.000050 

0. 
.000060 

0. 
.000050 

0. 
.000050 

0. 
.000050 
.000150 
.000150 
.000100 
.001600 
.000950 
.001360 

Inch. 

0. 
0. 

Inch. 
0. 

Initialload. 

ElaatioUmii. 
Tensile  strength. 

0. 

0. 



General  summary. 

Tensilestrengthpersqiiare  inch  of  original  section ponnds..    98,050 

Elantio  limit  per  sonare  inch  of  original  section do...    61,000 

Elongation  per  inch  after  rupture inch..      .2400 

Elongation  per  inch  under  strain  at  eltetic  limit do. . .  .  001650 

Kednction  in  diameter  at  point  of  rupture do...       .126 

Kediictioninareaafberrnptnre,  percent  of  original  section 43.3 

Position  of  rupture ".OOfhwaneck 

Character  of  broken  surface silky,  interspersed  with  fine  granulation 

Elongation  of  inch  sections ".18,  ".85* 


3.2-INCH   B.  L.  STEEL   FIELD   GUNS. 
Jaoket  Fo.  148. 
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No.  4821. 


Marks,  «^^ 

Diameter,  ^'.505. 

Sectioual  area,  .20  square  inch. 

Gauged  length,  2''. 


AppUad  loads. 

per  UBch. 

SucoesiiiTe 
elongation 
per  inch. 

Permanent 

Mt. 

SacceftsiTO 

Mt 

Bemarka. 

TouL  ^,;x" 

Pounds. 

200 

1.000 

2,000 

4,000 

6,000 

8,000 

9,200 

9.400 

9.600 

9.800 

10,000 

10,200 

10.400 

10,600 

17,270 

Pounds. 
1,000 
6.000 
10.000 
20,000 
80,000 
40.000 
46,000 
47.000 
48,000 
49,000 
50.000 
51,000 
52,000 
53,000 
86,350 

IndL 
0. 

.000100 
.000400 
.000700 
.001060 
.001400 
.001650 
.001700 
.001850 
004300 
!0O7500 
.008250 
.010000 
.010500 

Inch. 

0. 
.000100 
.000300 
.000800 
.000350 
.000350 
.000250 
.000050 
.000150 
.002450 
.003200 
.001750 
.000750 
.000500 

IneK 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Teimile  strength. 

0. 
0. 



1 

General  rumnMry. 

Tenaile  strength  peraqaare  inch  of  original  section pounds..    80,350 

Elastic  limit  ]ier  sqnare  inch  of  original  section do. . .    48, 000 

Elongation  per  incii  Mfter  rupture inth..      .2500 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001850 

Ueduction  iu  diameter  at  point  of  rupture do...       .145 

Bednetion  in  area  after  rupture,  percent  of  original  section 48.1 

Position  of  ru ptnre 1 .  "1  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  ioctiona ".32*,  ".18 


26 


3>4NCH  a  L.  STSEL   FIELD  GUNS. 
JiiQKET  No.  14% 


No*  481% 


Marks,  S^^}f^ 

Diameter,  ''.505. 

Sectional  area,  .20  square  inch. 

Ganged  length,  2'\ 


Total. 

»dloAd«. 
PerMroAre 

per^eh. 

SuooeialTe 
eloncsfehn 
per  inch. ' 

PwnuuMAt 

SneoeMlTe 

Bamark*. 

*^'8«4. 

Pounds. 
200 
1,000 
2,000 
4,000 
6.000 
8,000 
9.200 
9,400 
9.600 
9.800 
10,000 
10, 200 
10,400 
10.600 
10,800 
11,000 
11,200 
18,110 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40.000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
63.000 
64,000 
66,000 
66,000 
90,560 

Inch. 
0. 

.000100 
.000400 
.000600 
.001000 
.001800 
.001450 
.001500 
.001600 
.001500 
.001550 
.001550 
.006600 
.007900 
.008650 
.009650 
.010650 

Inch, 

0. 

.000100 
.000300 
.000200 
! 000400 
.000300 
.000160 
.000060 

0. 

0. 
.000060 

0. 
.004960 
.001400 
.000750 
.001000 
.000900 

Jnek. 
0. 
0. 

Inch, 
0. 

InltialloAd. 

0. 
0. 

' 

BlMtic  limit. 

Tensile  Htrength. 

General  eummary. 

Tensile •trength per •qnare iBoh  of orifflnal seotion pounds..    90,560 

Bleetio  limit  per  aqnaxeinoh  of  originuseotioii do...    61,000 

Blongation  per  inoh  after  mptare inch..     .2300 

BloBgation  per  inch  under  strain  at  elastic  limit do...  .001550 

BednctioB  in  diameter  at  point  of  mptnre do...       .125 

Bednction  in  area  after  mptuie,  per  cent  of  cMiginal  section 43.8 

PoHition  ofropture ".7  from  neck 

Character  of  broken  surface silky 

Blongation  of  inch  sections ".13,  ".83"^ 


TABULATION  OF  TENSION  SPECIMENS  FROM  S.g-INCH  B.  L.  STEEL 

FIELD  GUNS. 


No.  of 
test 

1 

Position  in  gun. 

Location  of 

Blastio 

limit  per 

square 

inch. 

Tensile 
strength 

per 
square 
inch. 

Elonga- 
tion. 

Con. 
traction 
of  area. 

^TST""' 

Pounds. 

Pounds. 

Per  cont. 

Per  cent 

4780 

Tube  No.  127... 

Middle... 

43,000 

80,350 

24.0 

49.1 

^^0. 

4792 

Tube  No.  128... 

do.... 

42,000 

179,200 

25.5 

49.1 

4794 

Tube  No.  129... 

do.... 

'43,000 

183.960 

24.0 

61.9 

Do. 

4798 

Tube  No.  130... 

do.... 

42,000 

79,600 

25.0 

61.5 

Do. 

4799 

Tube  No.  132... 

do.... 

48,000 

86.060 

20.5 

54.6 

Do. 

4804 

Jacket  No.  140.. 

Outside... 

45,000 

86,060 

19.5 

27.4 

Granular,   dull 

silky  spot. 
Silky. 

4803 

Jacket  No.  141.. 

Inside.... 

46,000 

84.900 

23.5 

43.3 

4820 

Jacket  No.  142.. 

Outside... 

61,000 

97,600 

15.5 

16.9 

Granular. 

4807 

Jacket  No.  143.. 

Inside.... 

44.000 

83,200 

24.5 

48.8 

Silky. 

4813 

do 

Outside... 

51,000 

98.050 

24.0 

43.3 

Silky  and  fine 

4821 

Jacket  No.  148. 

Inside.... 

48,000 

86,360 

25.0 

49.1 

s.^"^"- 

4819 

Jacket  No.  149 . 

Outside... 

51,000 

90,550 

23.0 

43.8 

5-INCH  B.  L  STEEL  SIEGE  RIFLES. 


SPECIMENS  FROM  TUBES  AND  JACKETS. 
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5-INCH  B.  L.  STEEIi  8IEGE  RIFLES. 

Tube  No.  1. 


29 


Marks,  I^J 

Diameter,  ''.505. 

Sectional  area,  .20  square  inch. 

Ganged  length,  2''. 


Ko.4800. 


Applied  loads. 

peruieh. 

SvooMsWe 
elong»tio& 
periiioli. 

PenuHMnt 

Mt. 

SaooeMlve 

pemuuieiit 

■et. 

BMiwrka. 

Total. 

^•Lar* 

Pmmds. 

200 

1,000 

3.000 

4,000 

0.000 

7,000 

8.000 

8,400 

8,000 

8.800 

9,000 

9,300 

9,400 

9,000 

9,800 

10,000 

10,300 

10,400 

10,000 

10,800 

17,260 

Pvmdt. 
1.000 
5,000 
10,000 
20.000 
30,000 
85,000 
40,000 
42,000 
48,000 
44,000 
45,000 
40,000 
47,000 
48,000 
49,000 
50,000 
51,000 
62,000 
58,000 
54,000 
88,250 

0. 

.000100 
.000400 

! 001100 

.001300 
.001400 
.001460 
.001460 
.001500 
.001500 
.001660 
.001560 
.001800 
.0018JO 
.001060 
.008250 
.008260 
.007000 

olMA. 

0. 

.000100 
.000800 
.000260 

! 000160 
.000200 
.000100 
.000060 

0. 
.000060 

o'. 

.000060 
.000300 
.000160 
.001300 
008000 
! 001850 

Inek, 
0. 
0. 

Inch. 
0. 

laitialload 

EUwiio  limit. 
Tensfle  strength. 

0. 

0. 

1 

Oenerdl  mtmmarp, 

Tsnailsotraigth  per  aquare  inch  of  original  seotloii pounds..    80,350 

Slastle  limit  per  sqnaie  inoh  of  originia  section do...    49,000 

EloDgstion  per  inen  alter  mptnre inch..      .2360 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001000 

Bedoetion  in  diameter  at  point  of  rapture do...       .104 

Beduetion  in  area  after  mptnre,  per  cent  of  original  section 57.0 

Boeltioii  of  ruptore 1  ".05  fh>m  neck 

Character  of  hrohen  surfiwe silky 

TCkmgattmioflnohoecttoiio ".80*. 'M7 


so 


5-INOH  B.  L.  STEEL  6IE0E   RiFLfiB. 
T0BE  KO.  2. 


No.  4801. 


Marks,  y^T 

Diameter,  ''.505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2''. 


AppUed  loads. 

perinei). 

elonffaMoB 
perlnoh. 

aet. 

SacoeaniTe 

SMMTka. 

TotaL 

Per  aqoare 
ino^. 

pennanent 
aet. 

Pounds. 
200 
1,000 
2,000 
4.000 
6.000 
7,000 
8,000 
8,200 
8,400 
8,600 
8.800 
15,700 

1,000 
^000 
10,000 
20,000 
80.000 
35,000 
40,000 
41,000 
42,000 
43.000 
44  iNW 

7»teo 

Inch. 
0. 
000060 
!000250 
.000550 
.000900 
.001050 
.001650 
.008950 
.009250 
.010400 
.011500 

Inch. 
0. 
000060 
.000200 
.000300 
.000350 
.000150 
.000600 
.007300 
.000300 
.001150 
.001100 

Inch. 
0. 
0. 

Inch 
0. 

Initial  lond. 

Elastic    Umit    below 
40,000     pounds    per 
aqorare  inch. 

Tenstte  stoength. 

0. 

General  summary. 

Tenaile  strength  per  square  inch  of  original  aection »..•« pounds..    78,050 

Elaatio  limit  per  souare  inch  of  originalaeotion , below  40, 000  pounds 

Xlongation  per  iBoita  after  rupture inch..      .2000 

Reduction  in  diameter  at  point  of  rupture do...       .085 

Bednotlonln  are*  After  rapture,  pendent  of  original  section 80.7 

Position  of  rupture ".7  from  neck 

Character  of  broken  surface gTanid»r,W  per  cent;  dull,  flaky,  40  per  cent.    Opened  cracks  in 

stem  in  ▼icinity  of  place  of  rupture. 
SlongMtioBon&eheeotioiis...^ »•• ".14,  "Jt* 


5*inch  b.  l.  8teel  8iege  bifle& 
Tube  No.  4. 


81 


No.  4812. 


Marks,  J^Vo 

Diameter,  '^605. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  l<Mda. 

perlDch. 

Snoeenire 

Permanont 
Mi. 

aet. 

Bamarka. 

ToUL 

PerMiura 
indi. 

per  inch. 

PavntU. 
200 
1,000 
2,000 
4,000 
6,000 
7.000 
8,000 

1,000 
5,000 
10,000 
20,000 
80,000 
85.000 

Inch. 
0. 

.000100 
.000300 
.000600 
.000960 
.OOUOO 
.001300 
.001350 
.001400 
.001450 
.001500 
.001500 
.001500 
.001560 
.001550 
.001600 
.001700 
.001960 
.002950 
.006400 
.006450 
.007400 

0. 

.000100 
.000200 
.000800 
.000350 
.000150 
.000200 
.000050 
.000060 
.000050 
.000050 

o! 

0. 
.000050 

0. 

.000060 
.000100 
.000250 
.001000 
.002450 
001050 
.000050 

Inch. 
0. 
0. 

Inch, 
0. 

Initial  load. 

Elaatie  limit. 
Tenailestrani^h. 



.000060 

.000050 

8,400    I        42i000 
8,600           43,000 
8,800            44,000 
9, 000            45, 000 

.000050 

0. 

9,200            M  ono 

9,400 
9,600 
9,800 
10,000 
10,200 
10,400 
10,600 
10,800 
11.000 
18,820 

47,000 
48,000 
40,000 
50,000 
51,000 
52,000 
63,000 
54,000 
56,000 
01.600 

1 

General  summary, 

Tenaile  strength  per  square  inch  of  original  section ...ponnds..    91,000 

Elaatio  limit  per  square  inch  of  original  section do...    51,000 

Elongation  per  incn  after  ruptore inch..      .2300 

Elongation  per  inch  nnder  strain  at  elastic  limit do...  .001700 

Bedaction  in  diameter  at  point  of  niptnre do...       .125 

BedaciioD  in  area  after  mptore,  per  cent  of  original  section 43.3 

Position  of  roptare 1". 15  from  neck 

Charaoter  of  oroken  surface silky 

Ebmgatton  Of  Inbh  ■ectUma »*.8)^  ".U 
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5-INCH   B.  L.  STEEL   SIEGE   RIFLES. 


Tube  No.  6. 


No.  4822. 


Marks,  Jft^^o 

Diameter,  ".506. 

Sectioual  area,  .20  square  inch. 

Gauged  length,  2". 


Appli 
ToUl. 

ed  loaiU. 

Per  eqoare 
inc^. 

per  inch. 

SaooaesiTe 
eloD£8tion 
perlnoh. 

Permanent 

Ml. 

Inch. 
0. 
0. 

SuoceaeiTO 

Bemarka. 

Pounds. 
200 
1,000 
2,000 
4,000 
6,000 

Poundt. 

1,000 

5,000 

10,000 

20,000 

30  nnn 

Inch. 
0. 

.000050 
.000200 
.000500 
.000900 
.001000 

Inch. 

0. 

.000050 
.000150 
.000300 
.000400 
.000100 
.000200 
.000100 
.000050 
.000050 
.000050 
.000050 

0. 
.000050 

0. 
.000050 
.005900 
.001000 
.001000 
.000750 
.001250 

Inch. 
0. 

Initial  load. 

Elaatio  limit. 
Tenaile  atrangih. 

::*:;:::!;!::::::::: 

7, 000    '        3.V  000 

0. 

8.000 
8,400 
8,600 
8,800 
0,000 
0,200 
9.400 
0,600 
9.800 
10.000 
10.200 
10,400 
10,600 

40,000 
42,000 
43,000 
44,000 
45.000 
46,000 
47,000 
48,000 
40,000 
50,000 

001200 

.001300 
.001350 
.001400 
.001450 
.001500 
.001500 
.001550 
.001550 
.001600 

0. 

1 

' 

, 



61,000 

.007S00 

52.00C    1      .668566 
fi!l  MM     '          OUQSnO 

10,800           Si!  000    1      .oio2.so 

11,000 
17,690 

55,000             .011500 

88,450 

1 

General  summary. 

Tensile atrength  per  iiqaaro  inch  of  original  section ponnda..    88,450 

Elastlclimit  per  aaaare  inch  of  original  section do...    50,000 

Elongation  per  inch  after  rupture inch..      .2450 

Elongation  per  Inch  under  strain  at  elastic  limit .*.....  do ...  .  001600 

Redaction  in  diameter  at  point  of  rupture .' do...       .145 

Reduction  in  area  after  rupture,  per  cent  of  original  section 19.1 

Position  of  rupture ".95  from  neck 

Character  of  broken  surface silky 

EloniKftUon  of  inch  aeotiona ^38*,'M6 


5-INCH  B.  L.  STEEL   SIEGE  BIFLES. 

Jacket  No.  3, 
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No.  4827. 


Marks,  ^fo 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elonsation 
perlnoh. 

Saooessive 

Peraument 

Mi. 

SacceBsive 

permanent 

set. 

Bemarks. 

Total. 

Per  sqaaie 
inch. 

elonmtion 
perlnoh. 

rounds. 

250 

1,250 

2,500 

5.000 

7,500 

10,000 

11,500 

11,750 

liOOO 

12,250 

12.500 

12,750 

Pound». 
1,000 
5,000 
10.000 
20,000 
30,000 
40,000 
46,000 
47.000 
48,000 
40,000 
50,000 
SI  rwio 

IneK 
0. 

.000100 
.0003^13 
.000667 
.001000 
.001333 
.001567 
.001600 
.001633 
.001667 
.001700 
.001733 
.001767 
.001800 
.001967 
.003500 
.006000 
.007000 
.008000 

Inch, 
0. 

.000100 
.000233 
.000334 
.000333 
.000333 
.000234 
.000033 
.000033 
.000034 
.000033 
.000033 
.000034 
.000033 
.000167 
.001533 
.002500 
.001000 
.001000 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit 
Tensile  strength. 

0. 
0. 

13, 000            fi2  000 

13,250 
13.500 
13«7S0 
14,000 
14.250 
14,500 
23,340 

63.000 
54.000 
55,000 
56,000 
57.000 
58,000 
93,360 

General  eummary. 

Tensile  strength  per  square  inch  of  orijicinal  section pounds..    93,300 

Elsfltic  limit  per  sauare  inch  of  original  section do...    53,000 

Elonjiatiou  per  incn  after  rapture inch..      .1933 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001800 

Reduction  in  diameter  at  point  of  rupture do...        .134 

Reduction  in  area  after  rupture,  percent  of  original  section 41.9 

Position  of  rupture l".l  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".28*,  ".21,  ".11 

H.  Doc.  373 3 
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5-mCH   B.  L.  STEEL   SIEGE   BIFLES. 

Jacket  l^o.  6. 


No.  4828. 


Marks,  i^/j 

Diameter,  ".564. 

Sectional  area,  .25  sqaare  inch. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
permcb. 

Sacoessive 
elongation 
per  inch. 

Permanent 
set. 

Suooossive 

permanent 

set. 

Bemarks. 

Total. 

Per  square 
indi. 

Pound*. 
250 
1,250 
2.500 
5.000 
7,500 
10,000 
11,500 
11,750 
12,000 
12,250 
12.500 
12.750 
13,000 
13,250 
13,500 
13,750 
22,100 

Poundg. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
88,760 

Inch. 

0. 

.000133 
.000333 
.000667 
.001000 
.001367 
.001567 
.001633 
.001667 
.001733 
.001800 
.002833 
.007500 
.008167 
.009333 
.010000 

Inch. 
0. 
.000133 
.000200 
.000334 
.000333 
.000367 
.000200 
.000066 
.000034 
.000066 
.000067 
.001033 
.004667 
.000667 
.001166 
.000667 

Inch, 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
TensUe  strength. 

0. 
0. 

* 

General  summary. 


Tensile  strength  per  square  inch  of  original  section pounds.. 

Elasticlimit  per  square  inch  of  original  section do... 

Elongation  per  inch  after  ruptnrA Inch.. 

Elongation  per  inch  under  strain  at  elastic  limit do . . . 

Reduction  in  diameter  at  point  of  rupture do. . . 

Keduction  in  area  after  rupture,  per  cent  of  original  section 

Position  of  rupture I'M  ftom  neck 

Character  of  broken  surface granular,  tiaky  streak  5  per  oen t ;  opened  minute  cracks  in  stem 

in  vicinity  of  rupture. 
Elongation  of  inohsections ".18*,  ".19,  ".13 


88,760 

50,000 

.1667 

.001800 

.064 

21.4 


5-IlVCH  B.  L.  STEEL   SIEGE   RIFLES. 

Jacket  Fo.  7. 
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:No.  4830. 


Marks,  \fyfo 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  3''. 


Applied  loads. 

per  inch. 

Socoeosiye 

Permttient 
set 

permanent 

set. 

Bemackt. 

Total. 

Peraqiiare 

PotMds. 

250 

1,250 

2,500 

5.000 

7,500 

10,000 

11,500 

11,750 

12,000 

12,250 

12,500 

12,750 

13.000 

13,250 

13,500 

13,750 

14,000 

14.250 

14,500 

14,750 

34,120 

P<nmd$, 
1.000 
5,000 
10,000 
20,000 
30,000 
40.000 
46,000 
47,000 
48,000 
40.000 
50,000 
51,000 
52,000 
53,000 
54.000 
55,000 
56,000 
57,000 
58,000 
50.000 
96,480 

Inch. 
0. 

.000067 
.000267 
.000600 
.000900 
.001233 
.001367 
.001400 
.001433 
.001467 
.001533 
.001600 
.001633 
.001667 
.001733 
.005000 
.006400 
.007500 
.008333 
.009000 

Inch. 
0. 

.000067 
.000200 
.000333 
.000300 
.000333 
.000134 
.000033 
.000033 
.000034 
.000066 
.000067 
.000033 
.000034 
.000066 
.003267 
.001400 
.001100 
.000833 
.000697 

Ineh. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Slastio  limit 
Tenalle  strength. 

0. 
0. 

General  eummary. 

Tenaile  strength  per  eqnare  inch  of  original  section pounds..    06,480 

KlaatJc  limit  per  so  uare  inch  of  original  section do...    54,000 

JSloogatioQ  per  inch  after  rupture inch..      .2200 

£k>ng»tion  per  inch  under  strain  at  elastic  limit do...  .001733 

Reduction  in  diameter  at  point  of  rupture do...       .154 

Seduction  in  area  after  rupture,  per  cent  of  original  section 47.2 

Position  of  rupture , ...^ 1".6  from  neck 

Character  of  broken  surface silky 

SlongaAion  of  Inoh  sections 'M4,  ".38*,  ".14 
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Marks,  liVo 

Diameter,  ''.564. 

Sectioual  area,  .25  square  inch. 

Gauged  length,  3.'' 


6  INCH  B.  L.  STEEL  SIEGE   RIFLES. 

Jacket  Ko.  8. 
No.  4829. 


AppUed  loads. 

per  Inch. 

Successive 
elongation 
per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Bemarks. 

Total. 

Per  square 
inch. 

Pounds. 

250 

1.250 

2,500 

5,000 

7,500 

10,000 

11,600 

11,750 

12,000 

12,250 

12,500 

12,750 

13,000 

13,250 

13,500 

13,750 

14,000 

14,250 

14,500 

24,160 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
46,000 
47.000 
48,000 
49,000 
50,000 
51.000 
52,000 
63,000 
54,000 
66,000 
56,000 
67,000 
58.000 
96,640 

Inch. 
0. 

.000067 
.000300 
.000633 
.000933 
.001267 
.001433 
.001600 
.001533 
.001567 
.001600 
.001633 
.001667 
.001700 
.001833 
.002333 
.004333 
.005667 
.006500 

Inch. 
0. 

.000067 
.000233 
.000333 
.000300 
.000334 
.000166 
.000067 
.000033 
.000034 
.000033 
.000033 
.000034 
.000033 
.000133 
.000500 
.002000 
.001334 
.000833 

Ineh. 
0. 
0. 

Ineh. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 
0. 

. 

General  aummary. 

Tensile  strength  per  square  inch  of  original  section pounds..    96,640 

Elastic  limit  per  square  inch  of  original  section do...    63.000 

Elongation  per  inch  after  rupture inch..      .2100 

Elongation  per  inch  under  strain  at  elaatic  limit do ...  .  001700 

Kednction  in  diameter  at  point  of  rupture do...        .154 

Reduction  in  area  after  rupture,  per  cent  of  original  section 47.2 

Position  of  rupture r'.8  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  aeotiona 'M3,  ".36*, 'M4 


TABULATION  OF  TENSION  SPECIMENS  FBOM  S-INCH  B. 

SIEGE  BIFLE8. 


L,  STEEL 


No.  of 

test. 

Position  in  gun. 

Location  of 
specimens. 

Elastic 

limit  per 

square 

inch. 

Tensile 
strength 

per 
square 
iich. 

Elonga- 
tion. 

Con- 
traction 
of  area. 

Appearance  of 
fracture. 

4800 
4801 

4812 
4822 

4827 
4828 

4830 
4829 

Tube  No.  1.... 
Tube  No.  2.... 

Tube  No.  4.... 
Tube  No.  6 

Inside.... 
Outside... 

....do 

do 

Pounds. 
49,000 
*40,000 

51,000 
50,000 

63,000 
60,000 

64,000 
63,000 

Pounds. 
86,260 
78,950 

91,600 
88,460 

93,360 
88,760 

96,480 
96,640 

Percent 
23.6 
20.0 

23.0 
24.6 

19.3 
16.7 

22.0 
2L0 

Percent 
57.0 
80.7 

43.3 
49.1 

41.9 
21.4 

47.2 
47.2 

Silky. 

Granular,  60  per 
cent;  dull, 
flaky,  40  per 
cent. 

Do. 
Granular,  flaky 
streak   6  per 
cent. 

Jacket  No.  3  . 

Jacket  No. 6... 

Jacket  No.  7... 
Jacket  No. 9... 

Inside 

Outside... 
....do 

•Below. 


7-INCH  B.  L.  SIEGE  HOWITZER. 


SPECIME1^^S  FROM  TUBES  AlJTD  JACKETS. 
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7-INCH  B.  L.  8IEGE   HOWITZEB. 
TUBB  No.  14. 
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No.  4810. 


Marks,  l^^ 

Diameter,  ".605. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2*', 


Applied  loodB. 

Elonjcfttion 
per  ineh. 

SaccesBive 
eloneation 
perlmoh. 

PermaneDt 

■et. 

SacceMive 
permaBent 

Mt. 

Remarks 

Total. 

Per  Bqoare 
inch. 

Pounds, 

200 
1,000 
2.000 
4,000 
6,000 
7,000 
8,000 
8,200 
8.400 
8,600 
8,800 
9,000 
9,200 
15,800 

Pounds. 

.1,000 
6.000 
10,000 
20.000 
30,000 
35,000 
40,000 
41.000 
42,000 
43,000 
44,000 
45.000 
46,000 
79,450 

0. 
.000050 
.000350 
.000650 
.001000 
.001100 
.001300 
.001350 
.002000 
.004000 
005060 
.007000 
.008000 

Inch, 
0. 

.000050 
.000300 
.000300 
!000350 
.000100 
.000200 
.00(H)50 
.000650 
.002000 
.001950 
.001050 
.001000 

Ineh. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elaatio  limit. 
Tenaile  atrength. 

.000600 

.000600 

General  tummary. 

Tensile  etrength  per  Aqnare  inch  of  original  section ponnds..    79,450 

Elaatio  limit  per  eqaare  inch  of  originu  section do...    41,000 

Elongation  per  inch  after  rupture inch . .      .  2850 

Elongation  per  Inch  under  strain  at  elastic  limit do...  .001350 

Kednc tion  in  diameter  at  point  of  ruptu  re do . . .       .  165 

Bednction  in  area  after  mpture,  per  cent  of  original  section 54.6 

Foaltion  of  rupture 1  ".15  from  neck 

Character  of  broken  surface silky- 
Elongation  of  inch  sections  'M7,".40* 
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7-INCH  B.  L.  SIEGE   HOWITZER. 


Tube  No.  16. 
No.  4811. 


Marks,  ^^"f^ 

Diameter,  ".505. 

Section  al  area,  .20  square  inch. 

Gaaged  length,  2'\ 


Applied  loads. 

Eloneation 
perlnch. 

Snccessive 
elongation 
perlnch. 

Permanent 
set. 

Sacceasive 

permanent 

set 

Total. 

Per  square 
inch. 

Bemarlu. 

Pound*. 
200 
1,000 
2,000 
4,000 
6,000 
7,000 
8,000 
8,400 
8,600 
8,800 
9,000 
9,200 
9,400 
9,600 
9,800 
10,000 
16,660 

Pound*. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
42.000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
83,300 

Inch. 
0. 

.000100 
.000250 
.000550 
.000900 
.001050 
.001300 
.001400 
.001460 
.001500 
.001550 
.001950 
.004250 
.005600 
.007000 
.008100 

Inch, 
0. 

.000100 
.000150 
.000300 
000350 
; 000150 
.000250 
.000100 
.000050 
.000050 
.000050 
.000400 
.002300 
.001350 
.001400 
.001100 

Inch.      ' 
0. 
0. 

Tneh, 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 

0. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    83,300 

Elastic  limit  per  aouare  inch  of  original  section do. . .    45, 000 

Elongation  per  inch  after  rupture inch . .      .  2350 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001550 

Keduction  in  diameter  at  point  of  rupture do. . .        .  135 

Reduction  in  area  after  rupture,  per  centof  original  section 46.2 

Position  of  rupture ".70  from  neck 

Character  of  broken  surface silky 

Blongationof  inch  aectioiia ".34*,  ".13 


7-INCH   B.  L.  SIEGE   HOWITZER. 

Tube  Ko.  19. 
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No.  4826. 


Marks,  ^5."5 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2''. 


Applied  loada. 

Elongation 
permoh. 

SneoesBive 
elocffation 
perlnch. 

Permanent 
set. 

Suocesaire 

Kemarka. 

Tolal. 

Per  square 
ineh. 

permanent 
set. 

Poundt. 

200 

1,000 

2,000 

4.000 

6,000 

7,000 

8,000 

8,400 

8.600 

8.800 

9,000 

9.200 

9,400 

9,600 

9,800 

10,000 

10.200 

17,290 

Poundg. 
1,000 
6,000 
10,000 
20,000 
30,000 
35,000 
40,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48.000 
49,000 
50.000 
51,000 
86,450 

Ineh. 
0. 

.000100 
.000350 
.000700 
.001000 
.001150 
.001450 
.001500 
.001550 
.001600 
.001750 
.001850 
.002500 
.005500 
.007250 
.009000 
.010000 

Ineh. 
0. 

.000100 
.000250 
.000350 
.000300 
.000150 
.000300 
.000050 
.000050 
.000050 
. 000150 
.000100 
.000650 
.003000 
.001750 
.001750 
.001000 

Ineh, 
0. 
0. 

Inch. 
0. 

Initialload. 

Klaatio  limit. 
Tensile  strength. 

0. 

.000100 

.000100 

• 

General  summary. 

Tensile  strength  per  square  inch  of  original  section ..ponnds..    86,450 

Elastic  limit  per  Bonare  inch  of  originaTseetion do...    46,000 

Elongation  per  inch  after  rupture inch..      .2200 

Elongation  per  inch  under  strain  at  elastic  limit do ...  .  001850 

Reduction  in  diamet«r  at  point  of  rupture do...        .105 

Seduction  in  area  after  rupture,  per  cent  of  original  section 37.1 

Position  of  rupture ".95  from  neck 

Charact«rof  broken  aurtace silky,  oblique 

Elongation  of  inch  aectiona ".26*,  ".18 
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7-INCH  B.  L.  SIEGE  HOWITZER. 

Tube  No.  20. 


Marks,  ^B%f 

Diameter,  ".606. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Ko.  4823. 


Applied  loads. 

Elonsatioii 
perinoh. 

SnooessiTo 

Pennanent 
set. 

SnooessiTe 
aet. 

Bemarka. 

Total. 

Per  square 
inch. 

Pound*. 
200 
1,000 
2,000 
4,000 
6,000 
7,000 
8,000 
8,200 
8.400 
8,600 
8,800 
9.000 
14,760 

Pound*. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
73,800 

Inch. 
0. 

.000100 
.000250 
000550 
.000950 
.001050 
.001250 
.009900 
.011000 
.011750 
.013000 
.014500 

Inch. 
0. 

.000100 
.000150 
.000300 
.000400 
.000100 
.000200 
.008650 
.001100 
.000750 
.001250 
.001500 

Inch, 
0. 
0. 

Inch, 
0. 

Initialload. 
Elaatio  limit. 
Tensile  stranffth. 

0. 

.009300 

.009300 

...... ...... 

. 

General  summary. 

Tenflild  strength  per  square  inch  of  original  section pounds..    73,800 

Elastic  limit  per  so uare  inch  of  original  section do...    40,000 

IClongation  per  inch  after  rupture inch . .      .  2350 

Eloogation  per  inch  nnder  strain  at  elastic  limit do ...  .  001250 

Bedaction  in  diameter  at  point  of  rapture do...       .096 

Beduction  in  area  after  rupture,  per  cent  of  original  section 34.0 

Position  of  rupture ".90  from  neck 

Character  of  broken  surface ailky,  serrated 

Elongation  of  inch  sections "16,  ".31* 


7-inch  b.  l.  8ie0e  howttzeb. 
Jacket  Ko.  11. 
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Diameter,  '^564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3''. 


No.  4703. 


AppUedloAds. 

Elongation 
per  Inch. 

SnooeaslTe 
elongation 
perlnoh. 

Permanent 
set. 

SnceMive 

permanent 

set. 

Remarks. 

Total. 

Per  square 

Potmdt. 

2S0 

1,250 

2,500 

5,000 

7,500 

10,000 

11,500 

11,750 

12,000 

12.250 

12,500 

12,750 

13,000 

13.250 

13,500 

23,200 

Pound*. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
46,000 
47,000 
48,000 
40.000 
50,000 
51,000 
52,000 
53,000 
54,000 
03,040 

Jnek, 
0. 

.000133 
.000300 
.000633 
.000067 
.001300 
.001567 
.001633 
.001667 
.001700 
.001067 
.003000 
.004667 
.006000 
.007000 

Inch. 
0. 

.000133 
.000167 
.000333 
.000334 
.000333 
.000267 
.000066 
! 000034 
.000033 
.000267 
.001033 
.001667 
.001333 
.001000 

Inch, 
0. 
0. 

Ineh. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

.000033 
.000067 

.000033 
.000034 

General  eummary. 

Tena{]« strengtli  per  aqnare Inch  of  original  section ponnds..    93,040 

Elastic  limit  per  sanare  inch  of  original  section do...    40,000 

Elongation  per  inch  afler  raptnre inch. .      .  2067 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001700 

BedoctioD  in  diameter  at  point  of  mptore do. . .        .  144 

BedacUon  in  area  after  rupture,  per  cent  of  original  section 44.6 

Position  of  rupture r'.8  from  neck 

Characterof  brolcensoriace silky 

Shmgaftioiiofinchseotiona ''.14,  ".36\  ".12 
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7-INCH   B.  L.  8IEGE   HOWITZER. 

Jacket  No.  12. 


No.  4796. 


Marks,  Ji^i'^ 

Diameter,  ".664. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loadB. 

Elongation 
p«r  inch. 

Sacceasive 

Permanent 
set. 

Saooeaaive 

permanent 

set. 

Remarks. 

Total 

Per  nquare 
inch. 

elongation 
per  inch. 

Pounds. 
250 
1«250 
2,500 
5,000 
7,500 
10,000 
11,500 
11,750 
12,000 
12,250 
12,500 
12,750 
13,000 
13,250 
13,500 
13,750 
14,000 
14,250 
14,500 
24,040 

Pounds, 
1,000 
5.000 
10,000 
20.000 
30,000 
40,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52, 000 
53,000 
54.000 
55,000 
56,000 
57,000 
58,000 
96,160 

Inch. 
0. 
.000067 
. 000300 
.000600 
. 000933 
.001267 
.001500 
.001533 
.001567 
.001600 
.001633 
.001667 
. 001733 
.001767 
.001967 
.002067 
.002667 
.003667 
.005000 

Inch, 
0. 

.000067 
.000233 
.000300 
.000333 
.000334 
.000233 
.000033 
.000034 
.000033 
.000033 
.000034 
.000066 
.000034 
.000200 
.000100 
.000600 
.001000 
.001333 

Inch. 
0. 
0. 

Inch. 
0. 

Initialload. 

Elastio  limit 
Tensile  strength. 

0. 
.000033 

"'".'666633" 



General  summary. 

Tensile  strength  per  sqnare  inch  of  original  section ponnda..    96,160 

Elastic  limit  i>er  sauare  inch  of  original  section do...    53,000 

Elongation  per  incn  aft«r  rupture inch. .      .  2033 

Elongation  per  inch  under  strain  at  elastio  limit do...  .001767 

Reduction  in  diameter  at  point  of  rupture do...       .144 

Reduction  in  area  after  rupture,  percent  of  original  section 44.6 

Position  of  rupture 1".6  from  neck 

Character  of  broken  surface granular,  60  per  cent;  silky,  40  per  cent 

BlongaUon  of  inch  sections ".13.  ".85»,  "03 


7-INCH   R  L.  SIEGE  HOWITZER. 

Jacket  No.  13. 
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No.  4797. 


Marks,  ^^H,.  J 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  S'\ 


Applied  loads. 

Elongation 
per  incli. 

SocoesAive 
elongation 
per  inch. 

Permanent 
set 

Saccesaive 

permanent 

set. 

Kemarks. 

Total. 

Per  aqaare 
iucli. 

Pounds. 

250 

1.250 

2,500 

5,000 

7,500 

10.000 

11.500 

11,750 

12,000 

13.250 

12,500 

12.750 

13,000 

22,170 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40.000 
46,000 
47,000 
48,000 
40.000 
50,000 
51,000 
53,000 
88.680 

Inch. 

.  0. 

.000100 
.000300 
.000667 
.001000 
.001367 
.001633 
.001700 
.001867 
.002100 
.004167 
.005267 
.006333 

Inch. 

0. 

.000100 
.000200 
.000367 
.000333 
.000367 
.000266 
.000067 
.000167 
.000233 
.002067 
.001100 
.001066 

Inch, 

0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit 

i 
Tensile  strength. 

.066633 
.000100 

.000033 
.000067 

General  nummary, 

Tenaile  strength  per  square  inch  of  original  section pounds..    88,680 

Elastic  limit  per  square  inch  of  original  section do...    47.000 

Elongation  per  inch  after  rupture inch..      .2133 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001700 

Reduction  in  diameter  at  point  of  rupture do...        .  164 

Reduction  in  area  after  rupture,  per  cent  of  original  section 40. 7 

Position  of  rupture 1  ".2  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  teoUona ".28*.  ".23,  ".13 
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Marks,  'b^J  J 


7-INCH   B.  L.  SIEGE   HOWITZER. 

Jaoket  No.  16. 


No.  4796. 


Diameter,  ".564. 

Sectioual  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elonsation 
perlncli. 

SaccosaiYe 

Permanent 
aet. 

SocoesaiTe 

permanent 

set. 

Bemarka. 

Total. 

Per  Aqtiare 
incli. 

elongation 
per  inch. 

Pounds. 

250 

1,250 

2,500 

5,000 

7,500 

10,000 

11,500 

11,750 

12,000 

12,250 

12,500 

12,750 

13.000 

13,250 

13,500 

23.980 

Pounds. 
1,000 
5.000 
10.000 
20,000 
30,000 
40.000 
46.000 
47.000 
48.000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
95,920 

Inch. 
0. 

.000067 
.000267 
.000467 
.000700 
.001033 
.001333 
.001367 
.001400 
. 001433 
.001533 
. 001633 
.001733 
.002000 
.003667 

Inch. 
0. 
.000067 
.000200 
.000200 
.000233 
.000333 
.000300 
.000034 
.000033 
.000033 
.000100 
.000100 
.000100 
.000267 
.001667 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elaatic  limit. 
Tensile  strength. 

0. 
0. 

General  eummary. 

Tensile  strength  per  square  inch  of  original  section poimds..    05,920 

Elastic  limit  i>er  scmaro  inch  of  original  section do...    49,000 

Elongation  per  inch  after  rupture inoh . .      .  1900 

Elongation  pet*  iucli  under  strain  at  elastic  limit do...  .001433 

Keductiun  in  diameter  at  point  of  rupture do. . .        .124 

Keductionin  area  after  rupture, per  cent  of  original  section 39.2 

Position  of  rupture "85fromneek 

Character  of  broken  surface silky,  alightlT  granular 

Elongation  of  inch  sections ".31%  ".13,  ".13 


TABULATION  OF  TENSION  SPECIMENS  FROM  7'INCS  B.   L,   SIEOE 

HOWITZER, 


No.  of 
test. 

Position  in  gnn. 

Location  of 
specimens. 

EUstic 

limit  per 

square 

inch. 

Tensile 
strength 

per 
square 
inch. 

Elonga- 
tion. 

Con- 
traction 
of  area. 

Appearance  of 
fracture. 

Pounds. 

Pounds. 

Percent. 

Percent. 

4810 

Tube  No.  14... 

Inside.... 

41,000 

79,450 

28.5 

54.6 

^'"k 

4811 

Tube  No.  16... 

do-... 

45,000 

83,300 

23.5 

46.2 

4826 

Tube  No.  19... 

Middle... 

46,000 

86,450 

22.0 

37.1 

Silky,  obUque. 

4823 

Tube  No.  20... 

Inside.... 

40,000 

73,800 

23.5 

34.0 

Silky,  serrated. 

4793 

Jacket  No.  11.. 

Inside.... 

49,000 

93,040 

20.7 

44.6 

SUky. 

4796 

Jacket  No.  12.. 

Outside. . . 

53,000 

96,160 

20.3 

44.6 

Granular,  60  per 
cent;  silky, 40 

4797 

Jaoket  No.  13.. 

Inside.... 

47,000 

88.680 

21.3 

49.7 

per  cent. 
Silky. 

4795 

Jacket  No.  15.. 

do.... 

49,000 

95,920 

19.0 

89.2 

SUky,    slightly 
granular. 

8-INCH  STEEL  B.  L.  RIFLES. 


SPECIMEI^S  FROM  TUBES  AND  JACKETS. 
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8-IKCH   STEEL   6.  L.  RIFLES. 

Tube  No.  2. 
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Marks,  yV^? 

Diameter,  '".565. 

Sectional  area,  ^o  square  inch. 

Ganged  length,  3". 


No.  4890. 


Applied  lends. 

Elongation 
per  inch. 

SooceMive 
elon((«tion 
per  inch. 

Permanent 
set. 

Saooessire 
set. 

Bemarks. 

Total. 

Per  Bouare 

Pounds. 
250 
1,250 
2  500 

Pounds. 

1,000 

5.000 

in  nnn 

Inch. 
0. 

.000100 
.000267 
.000633 
.000867 
.001133 
.001333 
.001400 
.001433 
.001467 
.001500 
.001567 
.001633 
.004067 
.005000 
.006000 
.006667 
.008000 

Inch. 
0. 

.000100 
.000167 
.000366 
.000334 
.000166 
.000200 
.000067 
.000033 
.000034 
.000033 
.000067 
.000066 
.002484 
.000933 
.001000 
.000667 
.001333 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastio  limit. 
Tensile  strength. 

5,000            20,000 
7,  500               3D.  MM 

8,750 
10,000 
10.500 
10.750 
11,000 
11,250 
11,500 
11  750 

35,000 
40,000 
42,000 
43,000 
44,000 
45,000 
46,000 
17  ono 

0. 

.000033 

.000033 

12, 000            48. 000 

12,250 
12,500 
12,750 
13,000 
21,820 

40,000 
»,000 
51,000 
52,000 
87,280 

.    General  summary, 

Tfloafl* stKBiigtli per sqnaivineh of  oriffinal  section pounds..    87,280 

Elastio  limit  per  square  inch  of  originueeotioB do...    47,000 

Elongation  per  incn  after  rapture inch . .      .  2 133 

Elongation  per  inch  under  strain  at  elastio  limit do...  .001633 

Keduetkm  in  diameter  at  point  of  rupture do...       .155 

Seduction  in  area  afterrupture,  per  cent  of  original  section...^ 47.2 

Position  of  rupture 1".6  from  neck 

Charscter  of  broken  surHsoe silky 

Elongation  of  inch  sections ".12,  ".38*.  ".14 

H.  Doc.  373 i 
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8-INCH   STEEL   B.  L.  RIFLES. 


Marks,  yVfi? 

Diameter,  ".565. 

Sectional  area,  .25  square  inch* 

Gauged  length,  3". 


1^0. 4889. 


Applied  loads. 

Snooesaive 

Permanent 
set. 

Suooesaive 

set 

Remarks. 

Total. 

Per  sauare 
inch. 

per  inch. 

elongation 
per  inch. 

Pounds. 

250 

1,250 

2.500 

5,000 

7,500 

8,750 

10,000 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

12,750 

13,000 

20,710 

Pound*. 
1,000 
6,000 
10,000 
20,000 
30.000 
35,000 
40,000 
42.000 
43,000 
44,000 
45,000 
46.000 
47.000 
48,000 
49,000 
50,000 
51.000 
52,000 
82,840 

Inch, 
0. 
.000133 
.000333 
.000667 
.OOIUOO 
.001200 
.001367 
.001400 
.001438 
.001500 
.001567 
.001633 
.001667 
.006667 
.010333 
.011167 
.012167 
.013333 

Inch. 
0. 

.000133 
.000200 
.000334 
.000333 
.000200 
.000167 
.000033 
.000033 
.000067 
.000067 
.000066 
.000034 
.005000 
.003666 
.000834 
.001000 
.001166 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

.000033 

.000033 

.0 

Elastic  limit. 

Tensile  strength. 

General  eummary. 

Tensile  strength  per  square  inch  of  oriffinal  section pounds . .    82, 840 

Elastic  limit  per  square  inch  of  original  section do . . .    47, 000 

Elongation  per  inch  after  rupture inch. .      .  2400 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001667 

Reduction  in  diameter  at  point  of  rupture do...        .145 

Reduction  in  area  after  rupture,  per  cent  of  original  section 44. 6 

Position  of  rupture 1"  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".16,  ".19,  ".37* 


8-INCH  STEEL  B.  L.  RIFLES. 

Tube  No.  11. 
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Ko.  4783. 


Marks,  f-^^f^ 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


AppUed  loads. 

Elongation 
per Inch. 

SnoeesfliTe 
elongation 
perinch. 

Permanent 
set. 

Saooessire 

permanent 

set. 

Bemarks. 

Totol. 

Permiure 

inch. 

Pounds. 

230 

1.250 

2.500 

5,000 

7,500 

8,750 

10,000 

10,500 

10.750 

11.000 

11.250 

11,500 

11,750 

12,000 

12,250 

12,500 

22,070 

Pound*. 
1,000 
5,000 
10,000 
20.000 
30,000 
35,000 
40,000 
42,000 
43,000 
44,000 
45.000 
46,000 
47,000 
48,000  . 
49.000 
50.000 
88.280 

Jneh. 
0. 

.000100 
.000300 
.000600 
.000900 
.001067 
.001267 
.001333 
.001367 
.001400 
.001467 
.001567 
.004667 
.005500 
.006333 
.007500 

Inch. 
0. 
.000100 
.000200 
.000300 
.000800 
.000167 
.000200 
.000066 
.^00034 
.000033 
.000067 
.000100 
.003100 
.000833 
.000833 
.001167 

Inch. 
0. 
0. 

Ineh. 
0. 

Initialload. 

Elastic  Umit. 
Tensile  strength. 

0. 

.000033 

.000033 

General  eumtnary. 

Tensile  strength  per  sqnare  inch  of  original  section pounds..    88,280 

Elastic  limit  per  square  inch  of  originalsection do...    45.000 

Elongation  per  incn  after  ruptore inch..      .1800 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001467 

Reduction  in  diameter  at  point  of  rupture do...        .084 

Kednction  in  area  after  rupture,  per  cent  of  original  section 27.6 

Position  of  rupture 1 " . 2  from  neck 

Cbaracterof  broken  surface granular,  dull  spot  at  the  circumference 

EliBigation  of  inch  sections ".12,  ".25^  ".17 
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8-INCH   8TEEL  B.  L.  RIFLES. 

Tube  No.  11. 


No.  4784. 


Mark8,5»^»5 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  londs. 

ElonntioD 
per  inch. 

SaoceMive 

elongation 

perlnch. 

Permanent 
set. 

SacceMive 

Total. 

Per  square 
inch. 

permanent 
set. 

Bemarks. 

Pounds. 

250 

1.250 

2,500 

5,000 

7,500 

8.750 

9,750 

10,000 

10,250 

10,500 

10,750 

11,000 

19.720 

1,000 
5,000 
10,000 
20,000 
30,000 
35.000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
78,880 

Inch. 
0. 

.000100 
.000333 
.000633 
.000967 
.001133 
.001333 
.001700 
.002667 
.008067 
.000367 
.010567 

Inch, 

0. 
.000100 
.000233 
.000300 
!o00334 
.000166 
.000200 
.000367 
.000067 
.006300 
.000400 
.001200 

Inek, 

0. 
0. 

Inch. 
0. 

Initial  load. 
BlaatloUmit. 
Tensile  strength. 

0. 

General  summarj/, 

TMisile  strength  per  square  inch  of  ori^nal  section pounds..    78,880 

Elastic  limit  per  square  inch  of  original  section do...    89,000 

Elongation  per  inch  after  rupture inch..      .2533 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001338 

Keduction  in  diameter  at  point  of  rupture do...        .144 

Keduction  in  area  after  rupture,  per  cent  of  original  section 44.6 

Position  of  rupture l".8fh>mneck 

Character  of  broken  surface silky,  serrated 

Elongation  of  inch  sectiona ".16,  ".28*,  ".32* 


8-INOH  STEEL  B.  L.  BIFLE& 

Tube  No.  12. 
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Marks,  «B^;  5 

Diameter,  ''.564. 

Sectional  area,  J25  square  inch. 

Gauged  length,  3**. 


]Sro;4808. 


AppUed  loads. 

Blonntion 
per  Inch. 

Snoo6Mire 
elongation 
perinoh. 

Fennanent 

set. 

Sacoeasiye 
set. 

Kemarks. 

Total. 

Per  sqnare 

iDCll. 

Pounds. 

2S0 

1,250 

2.500 

5.000 

7,500 

8,750 

10,000 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12.500 

12,750 

13,000 

13,250 

13.500 

22,180 

Pounds, 
1.000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
42.000 
43,000 
44,000 
45,000 
46,000 
47,000 
48.000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
88,720 

Inch. 
0. 

.000100 
.000300 
.000633 
.001000 
.001183 
.001300 
.001367 
.001433 
.001500 
.001533 
.001600 
.001633 
.001667 
.001700 
.003100 
.005667 
.007833 
.006000 
.009167 

Inch. 
0. 

.000100 
.000200 
.000333 
.000367 
.000133 
.000167 
.000067 
.000066 
.000067 
.000033 
.000067 
.000033 
.000034 
.000033 
.001400 
.002567 
.001666 
.000667 
.001167 

Inch. 
0. 
0. 

JnM. 

0. 

Initial  load. 

Elastic  limit. 
TensUe  strength. 

0. 

.000038 

.000033 

General  summary, 

TensOA  strength  per  square  inch  of  original  section ponnds..    88,720 

Elastic  limit  per  square  inch  of  original  section ,...do...    49,000 

Elongation  per  inch  after  rupture inch..      .2133 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001700 

liedaction  in  diameter  at  point  of  rupture do. . .       .  144 

Seduction  in  area  after  rupture,  per  cent  of  original  section 44.6 

Position  of  rupture 1". 14  from  neck 

Character  of  broken  snrfaoe silky 

SlongaUon  of  inch  sections '\81*,  ".22,  ".11 
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8-INCH  STEEL  B.  L.  RIFLES. 

Tube  No.  12. 
No.  4809. 


Marks,  li^ri?^ 

Diameter,  ".664. 

Sectional  area,  .25  square  inch. 

Oaaged  length,  3". 


Applied  loads. 

Elongation 
per  Inch. 

Sncoeaaive 
eloneation 
perlnch. 

PermAnent 
aet. 

SacceaaiTe 
aet. 

Remarka. 

Total. 

Per  BO  nare 
inch. 

Pound*. 
250 

1,250 

2,600 

5,000 

7,500 

8,750 

10,000 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,0C0 

12,250 

21,600 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40.000 
42,000 
43,000 
44,000 
45,000 
46.000 
47.000 
48,000 
40,000 
86,400 

Ineh. 
0. 

.000067 
.000300 
.000633 
.000967 
.001133 
.001800 
.001367 
.001400 
.001467 
.011867 
.013000 
.013567 
.014167 
.015000 

Jnek. 
0. 

.000067 
.000233 
.000333 
.000384 
.000166 
.000167 
.000067 
.000033 
.000067 
.000400 
.001183 
.000567 
.000600 
.000833 

Ineh. 
0. 
0. 

Ineh. 
0. 

Initial  load. 

Elaatio  limit. 
Tenaile  strength. 

0. 

0. 

General  summary, 

Tenaile  strength  per  aqnare  inch  of  original  section ponnda..    86,400 

Elastic  limit  per  saaare inch  of  originu  aection do...    44,000 

Elongation  per  incn  after  mpture inch . .      .  1800 

Elongation  per  inch  under  atrain  at  elaatio  limit do ...  .  001467 

K^iiction  in  diameter  at  point  of  rapture do. . .        .  054 

Ileduction  in  area  after  rapture,  per  cent  of  original  section 18. 3 

Position  of  rupture 1"  .3  from  neck 

Character  of  broken  aarface granular ;  opened  cracks  in  surface  of  the  stem 

ElongaUonofinohsectlonB ".17,  ".23*.  ".14 


8-mCH   STEEL  B.  L.  BIFLE8. 

Tube  I^o,  13. 
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:So.  4846. 


Marks,  i^*J 

Diameter,  ".664. 

Sectional  area,  J25  square  inch. 

Gauged  length,  3", 


AppUed  loads. 

Elonntion 
peril]  ch. 

Sacoessive 
elongation 
per  inch. 

Permanent 
set. 

Sacceaaive 

permanent 

set. 

Remarks. 

Total. 

PerMraare 
incb. 

Pounds. 
'          250 
■      1,250 
2.500 
5,000 
7,500 
8,750 
10,000 
10,500 
10,750 

Poundt, 
1,000 
5  000 

0. 

Iiuh. 
0. 
.000067 
.000233 
.000300 
.000333 
.000167 
.000200 
.000100 
.000067 
.003033 
.001000 
.001333 
.000900 
.001100 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

10,  000            -  000300 

20,000 
30,000 
35,000 
40,000 
42.000 
43,000 
44,000 
45,000 
46,000 
47,000 
4S,000 
81,560 

.000600 
.000933 
.001100 
.001300 
.001400 
.001487 
.004500 
.005500 
.006833 
.007733 
.008833 

11,000 
11,250 
11,500 
11,750 
12,000 
20,390 

1 

General  aummary. 

Tensile  strength  per  square  inch  of  original  section pounds..    81,560 

Elaaticlimlt  per  so  uare  inch  of  original  section do...    43,000 

Elongation  per  incn  after  rapture inch . .      .  2333 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001467 

Reduction  in  diameter  at  point  of  rupture do. . .        .154 

Reduction  in  area  after  rupture,  per  cent  of  original  section 47.2 

Position  of  rupture 1". 6  from  neck 

Character  of  broken  surface silky,  serrateil 

Elongation  of  inch  sections ".18,  ".39*,  ".13 
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8-INGH   STEEL  B.  L.  RIFLES. 


No,  4847. 


Marks,  |Rj.T 

Diameter,  "•564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


AppUed  loads. 

Elongation 
per  Inch. 

Snccessiye 
elongation 
per  inch. 

Permanent 
set. 

Saocesaive 

permanent 

set. 

Remarka. 

Total. 

Per  square 
inch. 

Pound*. 

250 

1,250 

2,600 

5,000 

7,500 

8,750 

10,000 

10,500 

10,750 

11,000 

ll,2i0 

11,500 

11,750 

12,000 

12,250 

12,500 

20,510 

Poundt. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
42,000 
43,000 
44,000 
45,000 
46.000 
47,000 
48,000 
49,000 
60,000 
82.040 

Ineh. 
0. 

.000067 
.000300 
.000633 
.000983 
.001133 
.001300 
.001367 
.001400 
.001433 
.001467 
.002333 
.000333 
.010667 
.011633 
. 012333 

Inch. 
0. 

.000067 
.000233 
.000333 
.000300 
.000200 
.  000167 
.000067 
.000033 
.0000:?3 
.000034 
.000866 
.007000 
.001334 
.000966 
.000700 

Ineh. 
0. 
0. 

Ineh. 
0. 

Initial  load. 

ElasUo  limit. 
Tensile  strength. 

0. 

0. 

General  eummary. 

Tensile  strength  per  aqnare  inch  of  original  section pounds..    82,040 

Elastic  limit  per  saaare  inch  of  orlgimQ section do...    45,000 

Elongation  per  incn  after  ruptare inch..      .  2200 

Elongation  per ^ch  under  strain  at  elastic  limit do. . .  .  001467 

Bednctionindiameterat  point  of  rupture do...       .134 

Keduction  in  area  after  rupture,  per  cent  of  original  section 41.0 

Position  of  rupture 1"  from  neck 

Character  of  broken  surface silky,  serrated 

Elongation  of  inch  sections ".13,  ".19,  ".34* 


8-inoh  steel  b.  l.  bifle& 
Tube  No.  14. 
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Marks,  |B,;T 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  3''. 


Hfo.  4858. 


AppUed  loads. 

Eloogation 
perbich. 

SaocMsire 

SuoceaaiTe 
set. 

Kemarks. 

Total. 

FerBqnare 
inch. 

issr   "'• 

.  Pound*. 
250 
1,250 
2,500 
5,000 
7,500 
8,750 
10,000 
10,500 
10,750 
11,000 
11,250 
11,500 
11,750 
12,000 
12,250 
12.500 
12,750 
13,000 
13,250 
13.500 
13.750 
21,910 

Poundi. 
1,000 
6,000 
10.000 
20,000 
30,000 
35,000 
40,000 
42,000 
43,000 
44,000 
45.000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
62,000 
53,000 
54,000 
55,000 
87,640 

Ineh, 
0. 
.000067 

Jndi.             Ineh. 
0.                     0. 
.000067    1    0. 

Inek. 
0. 

Initial  load. 

Elaatio  limit. 
Tensile  strength. 

.000267 

QQQ200 

.000600          .000333 
.000033    '      .000333 
.OOUOO    .      .000167 
.001267    1      .000167 
.001333    !      .000066 
.001367           .000034 
.001400    1      .000033 
.  001433           . 000033 

0. 

0. 

.001467 
.001500 
.001633 
.001600 
.001633 
.009667 
.010500 
.011333 
.012500 
.013333 

.000034 
.000033 
.000038 
.000007 
.000033 
.008034 

.000833 
.000833 
.001167 
.000883 



1 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    87,640 

Elastic  limit  per  so  uare  inch  of  original  secUon do . . .    50, 000 

Elongation  per  Idcii  after  rupture inch . .      .  2133 

Elongation  per  inch  under  strain  at  elastic  limit.. do...  .001633 

Eeduction  indiameter  at  pointof  rupture do...        .104 

Seduction  in  area  after  rupture,  percentof  original  section 33.5 

Position  of  rupture 1".2  from  neck 

Character  of  broken  surface granular,  55  per  cent ;  silky  serrated,  45  per  cent 

Bkmgation  of  inch  sections ".30*,  ".22, 'M2 
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8-INCH  STEEL   B.  L.  BIFLES. 


Hfo,  4869. 


Marks,  |i»i*^ 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Eloneation 
per  inch. 

Successive 
eloneation 
perinch. 

Permanent 
set. 

Sncoesslve 

Total. 

Per  sqaare 
inch. 

permanent 
set. 

Kemarks. 

Pounds. 

250 

1,250 

2,500 

6,000 

7,500 

8,750 

10,000 

10,500 

10,750 

11,000 

11, 250 

11,500 

11.750 

12, 000 

13, 250 

12,500 

1*J,  750 

13.000 

13,250 

22,810 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
42,000 
43,000 
44,000 
45.000 
46,000 
47,000 
48,000 
49.000 
50,000 
51,000 
52,000 
53,000 
91,240 

Inch. 
0. 

.000067 
.000233 
.000567 
.000933 
.001100 
.001267 
.001333 
.001333 
.001367 
.001400 
.  001433 
.001500 
.  001533 
. 012500 
.013167 
. 013833 
.014667 
.015667 

Inch. 

0. 

.000067 
.000166 
.000334 
.000366 
.000167 
.000167 
.000066 

0. 
.000034 
.000033 
.000033 
.000067 
.000033 
.010967 
.000667 
.000666 
.000834 
.001000 

Ineh. 
0. 
0. 

Inch. 
0. 

Initialload. 

Elastic  limit. 
Tensile  strength. 

0. 

0. 

General  summary. 

Tensile  strength  per  square  inch  of  orieina]  section ponnds . .    91, 240 

Elastic  limit  per  sqaare  inch  of  originu  section do  . .    48, 000 

Elongation  per  inch  after  rupture inch. .      .  1867 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001533 

Reduction  in  diameter  at  point  of  rupture do. . .       .  064 

Reduction  in  area  after  rupture,  per  cent  of  original  section 21. 4 

Position  of  rupture 1".8  from  neck 

Character  of  broken  surface granular,  70  percent;  ailkyr  30  per  cent 

Elongation  of  inch  sections ".17,  ".23%  ".16 


8-INCH   STEEL   B.  L.  RIFLES. 

Tube  Ifo.  15, 
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Ko.4866. 


Marks,  1^;  5 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

ElonffatioQ 
per  Inch. 

Successive 
elooffation 
per  inch. 

Permanent 
set. 

Saccessive 
set. 

Remarks. 

Total. 

Per  square 
inch. 

Pawnds. 

250 

1.250 

2,500 

5.000 

7,500 

8,750 

10,000 

10,500 

10,750 

11,000 

11,250 

11.500 

11,750 

12,000 

12,250 

12.500 

12,750 

13,000 

21.310 

Pounds. 

1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
42.000 
43,000 
44,000 
45,000 
46,000 
47,000 
48.000 
49,000 
50,000 
61,000 
52,000 
85.240 

Inch. 
0. 

.000067 
.000267 
.000567 
.000933 
.001100 
.001267 
.001333 
.001367 
.001400 
.001433 
.001467 
.001500 
.003300 
.004667 
.006500 
.007667 
.009000 

Inch. 

0. 

.000067 
.000200 
.000300 
.000366 
.000167 
.000167 
.000066 
.000034 
.000033 
.000033 
.000034 
.000083 
.001800 
.001367 
.001833 
.001167 
.001333 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 

0. 

General  eummary. 

TenaHestrength per  Bqiwra inch  of  orisinal section ..pounds..    85,240 

Elaatfeliroit  per  square  inch  of  originiu  section do...    47,000 

Eton  gat  ion  per  i  ncn  after  rn  ptare inch . .      .1 733 

Elongation  per  inch  under  strain  at  elastic  limit do ....  001500 

Redo'c  Uon  in  diameter  at  point  of  rupture do . . .        .  124 

Kedoction  in  area  after  rupture,  per  cent  of  original  section 39.2 

Position  of  rupture ".8  from  neck 

Character  of  broken  surface silky 

fe^Mig^ni^  ^f  [nctt  HWtiffPB  . f .••••.••••...•••t ..tf ...••.. ".08,  ".13,  ".31* 
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8-INCH   STEEL   B.  L.  RIFLES. 

Tube  No.  15. 


No.  4867. 


Marks,  |?f  ^^ 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

■ 

Elongation 
per  inch. 

Suooessive 
eloneation 
per  inch. 

Permanent 
set. 

Snccessiye 

permanent 

set. 

Bemarks. 

Total. 

Per  square 
inch. 

Pound*. 

250 

1.250 

2,500 

5,000 

7,500 

8,750 

10,000 

10,500 

10.750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

21,480 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
85,020 

Inch. 
0. 

.000100 
.000300 
.000633 
.001000 
.001167 
.001367 
.001433 
.001500. 
.001567 
.001600 
.012667 
.  013733 
.014367 
.015367 
.016333 

Inch. 
0. 

.000100 
.000200 
.000333 
.000367 
.000187 
.000200 
.000066 
.000067 
.000067 
.000033 
.011067 
.001066 
.000634 
.001000 
.000966 

Inch. 
0. 
0. 

Inch, 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 

0. 

General  summary. 


Tensile  strengthper  square  inch  of  original  section .....ponnds.. 

mastic  limit  per  square  inch  of  origins!  section do... 

Elongation  per  inch  after  rupture inch.. 

Elongation  per  inch  under  strain  at  elastic  limit do. .. 

Reduction  in  diameter  at  point  of  ru  pture do . . . 

Reduction  in  area  after  rupture,  per  cent  of  original  section 34.6 

Position  of  rupture ".9  from  neck 

Character  of  broken  surface granular,  70  per  cent ;  silky,  serrated,  30 ;  opened  craoks  in 

surface  of  stem. 
Elongation  of  inch  sections ". ".22*,  ".21,  ".16 


85,930 

45,000 

.1987 

ooieoo 

074 


8*INCH   STEEL   B.  L.  RIFLES. 

Tube  No.  16. 
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No,  4870. 


Marks,  l^jg 

Diameter,  ".664. 

Sectional  area  .25  square  inch. 

Gkmged  length,  3''. 


Applied  londa. 

Elonnitlon 
per  Inch. 

SnccessiTe 
elooffation 
per  moh. 

Permanent 

Bet. 

Sncceesive 

permanent 

set. 

Kemarks. 

ToUl. 

Per  uaare 
moh. 

Pounds. 

250 

1,2SC 

2,500 

5,000 

7,500 

8. 750 

10,000 

10.500 

10,750 

Poundt. 
1.000 
5,000 
10,000 
20,000 
30.000 
35,000 
40,000 
42,000 
43.000 

Inch. 
0. 

.000100 
.000333 
.000667 
.001000 
.001200 
.001400 
.001567 
.001700 
.002033 
.003167 
.006000 
.005000 

Jneh. 
0. 

.000100 
.000233 
.000334 

Inch. 

0. 
0. 

Inck. 
0. 

Initial  load. 

Elastic  limit. 
Tenaile  strength. 

.000333 
!  000200 
.000200 
.000167 
.000133 
.000333 
.001134 
.001833 
.000900 

0. 

.000067           .000067 

11,000            44.000 
11.250             45,000 
11.500            46.000 
11. 750             47. 000 
21, 390     ;        85-  560 



• 

'                       1 

General  aummary, 

Tenaile  atrength  per  square  inch  of  original  section I>on  nds . .    85. 560 

Hastie  limit  per  eonare  inch  of  originaTsection do...    42,000 

£longBllon  per  incn  after  ruptare inch..      .1533 

Elongation  per  inch  under  strain  at  elastic  limit do ....  001567 

Bednetion  in  diameter  at  point  of  rapture do...        .014 

Reduction  in  area  after  rupture,  per  cent  of  original  section 15. 0 

Position  of  rupture ".8  from  neck 

Charaeter  of  broken  surface granular ;  Haky  spot  at  circumference ;  opened  cracks  in 

surface  of  stem. 
EtoBgatkniofineliaeetiona ".14,  ".20*,  ."12 
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8-INCH   STEEL  B.  L.  KIPLES. 


Tube  No.  16. 
Ko.  4871. 


Marks,  |H^.T 

Diameter,  ".564, 

Sectional  area,  .25  square  incli. 

Gauged  length,  3". 


Applied  loads. 


Total. 


Pounds. 
250 
1,250 
2,500 
5,000 
7,500 
8,750 
10,000 
10.250 
10.500 
10,  750 
11,000 
11,250 
11,500 
11,750 
21,020 


Per  square 
incli. 


Pounds. 
1,000 
5,000 
10.000 
20,000 
30.000 
B5.000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47.U00 
84,080 


Eloneation 
per  inch. 


Inch. 

0. 

.000100 
.000300 
.000067 
.001000 
.001200 
.001400 
.001467 
.001600 
.011667 
.012333 
. 013333 
.014000 
.014738 


Successive 
elongation 
per  Inch. 


Ineh. 
0. 

.000100 
.000200 
.000367 
.000333 
.000200 
.000200 
.000067 
.000133 
.010067 
.000666 
.001000 
.000667 
.000733 


Permanent 
set. 


Inch. 
0. 
0. 


.000267 


Successive 
permanent 

set. 


Inch. 


.000267 


Remarks. 


IniUalload. 


Elastic  limit. 


Tensile  strength. 


General  summary. 


Tensile  strength  per  square  inch  of  orieinal  section poondfl... 

Elastic  limit  per  souare  inch  of  originafsection do... 

Elongation  per  incn  after  rupture inch. . 

Elongation  per  inch  under  strain  at  elastic  limit do. . . 

Keduction  in  diameter  at  point  of  rupture do. . . 

Keduction  in  area  after  rupture,  per  cent  of  original  section 33. 5 

Position  of  rupture 1".  40  from  neck 

Character  of  broken  surface silky ;  00  per  cent  of  surface  interspersed  with  fine  granulation 

Elongation  of  inch  sections "23,  ".29%  ".18 


84,080 

41,000 

.2333 

001467 

104 


8-INCH   STEEL   B.  L.  RIFLES. 


63 


Jacket  Ko.  2. 


No.  4892. 


Marks,  s/^fi? 

Diameter,  ".565. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


1 

Elongation 
per  Inch. 

Snooenaive 

Sncoessive 

permanent 

set. 

Remarks. 

! 

eloDgaUon  -"'-•««"•' 
per  inch.  1        "**• 

1 

Pounds. 
250 
1,250 
2.500 
5,000 
7,500 
10.000 
11,000 
11.250 
11,500 
11.750 
12.000 
12,250 
12,500 
12,750 
18.000 
13,250 
13,500 
13,750 
22,970 

Pound:    i      Jneh. 

1,000        0. 

5.000          .000100 
10,000    ,      .000383 
20,000          .000667 
30,000    1      .000967 
40.000          .001300 
44,000          .001433 
45,000          .001467 
46,000          .001533 
47,000          .001600 
48,000    ,      .001633 
49,000          .001667 
50,000    1      .001733 
51,000           .005500 
52,000    i      .006667 
58,000          .007333 
54,000          .008167 
55, 000           . 000167 

Inch. 
0. 

.000100 
.000233 
.000334 
.000300 
.000333 
.000133 
.000034 
.000066 
.000067 
.000033 
.000034 
.000066 
.003767 
.001167 
.000666 
.000834 
.001000 

Inch. 
0. 
0. 

Inek. 
0. 

i 
Initialload.                      | 

Elastic  limit. 
Tensile  strength. 

0. 
0. 

91,880 

General  tumvMiry, 

TenaHe  straigth  per  square  inch  of  original  section pounds..    91,880 

Elastic  limit  per  so aare  inch  of  original  section do...    50,000 

EloDgatioD  per  incn  after  rupture inch . .      .  2200 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001733 

Reduction  in  diameter  at  point  of  rupture do. . .       .155 

Reduction  in  area  after  rupture,  per  cent  of  original  section 47.2 

PoaitiofD  of  rupture 1"  ftromneck 

Character  of  broken  surface silky 

SloagaUoDof  inGhBectioiM..r ".U,  "^, ''.85* 
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8-INCH   STEEL   B.  L.  RIFLES. 


No.  4891. 


Marks,  Ir^fi/ 

Diameter,  ".566. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Skmcaiion 
per  Inch. 

Successive 

Pemument 
set. 

Snooessiye 
set. 

Remarks. 

Total. 

Per  square 

elongation 
per  inch. 

Poundt. 

250 

1.250 

2,500 

5,000 

7,500 

10,000 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

12.750 

13,000 

13,250 

22,890 

Pounds. 

1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
U.000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
91.560 

Inoh. 
0. 
.000100 

.000667 
.001000 
.001333 
.001500 
.001567 
.001600 
.001633 
.001667 

Jneh. 

0. 

.000100 
.000333 
.000:J34 
.000333 
.000333 
.000167 
.000067 
.000033 
.000038 
nnnnsu 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 
.000033 

.000033 

.001067    1      .000300 
.003667          .001700 
.004667           .001000 
.005667           .001000 

.007000 

.001333 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    91,660 

Elastic  limit  per  square  inch  of  original  section do. . .    48, 000 

Elongation  per  incn  aft«r  rupture inch..      .2267 

ElongatioD  per  inch  under  strain  at  elastic  limit do...  .001067 

Reduction  in  diameter  at  point  of  rupture do...    •   .154 

Reduction  in  area  after  rupture,  percentof  original  section 47.2 

Position  of  rupture 1".  5  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".18,  ".36*,  ",U 


8-inch  steel  b.  l.  rifles. 
Jacket  No.  4. 
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Marks,  |\^^ 


No.  4894. 


*'"—-"?  BT,M 

Diameter,  ".664. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loodA. 

permoh. 

SaoceMire 
elongation 
per  inch. 

Permanent 
aet. 

SacceaaiTo 

permanent 

aet. 

Remarka. 

TotaL 

Per  aquare 

Pounds. 
250 
1.250 

Potmdc. 
1,000 
5,000 
10,000 
20.000 
30,000 
40,000 
44.000 
45,000 
46.000 
47,000 
48,000 
40,000 
50.000 
51.000 
52,000 
53,000 
54,000 
88,280 

Jneh. 
0. 

.000183 
.000333 
.000667 
.001000 
.001333 
.001433 
.001500 
.001600 
.001633 
.001667 
.001700 
.006733 
.007833 
.008500 
.009333 
.010500 

ItkCh. 

0. 

.000133 
.000200 
.000334 
.000333 
.000333 
.000100 
.000067 
.000100 
.000033 
.000034 
.000033 
.005033 
.001100 
.000667 
.00083:^ 
.00116? 

Inch. 
0. 
0. 

0. 

Initialload. 

2.500 

5,0UO 

7.500 

10,000 

1     11.000 

11.250 

.000033 
.000033 

.000033 
0. 

11.500 

11.750 

<     12,000 

1     12,250 

12.500 

12,750 

13.000 

1     13. 250 

Tenaile  atrength. 

13,500 

'     22,070 

General  sumfnary, 

Ti^sile  atrength  per  aquare  inch  of  original  8<)0tion ponnda..    88,280 

ElaJitio  limit  per  aqoare  inch  of  original  auction do...    49,000 

Klongation  per  inch  after  rapture inch. .      .  2300 

Klongation  per  inch  under  atrain  at  elaatlo  limit do...  .001700 

Redaction  in  diameter  at  point  of  mptare do. . .        .174 

Bedncticm  in  area  after  rapture,  per  cent  of  original  aeotion 52.2 

Poiiition  of  roptare l".6from  neck 

Character  of  broken  aurfaco ailky 

Elongation  of  inch  aectiona ".18,  ".41*,  ".15 

H.  Doc.  373 6 
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8-INCH   STEEL   B.  L.  RIFLES. 


Marks,  li^^^fk^ 

Diameter,  ".664. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Ko.  4893. 


Applied  loads. 

Elongation 
per  mob. 

Successive 

Permanent 
set. 

SnccessiTe 

permanent 

set. 

Bemarka. 

Total. 

Per  square 
inch. 

elongation 
perlncb. 

Pounds. 
250 
1.250 
2,500 
5,000 
7,500 
10,000 
11,000 
11,250 
11,500 
11.750 
12,000 
12,250 
12,  500 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 

Inch. 
0. 

.000133 
.000300 

Ineh. 
0. 
.000133 

0001117 

Jnch. 
0. 
0. 

Inch, 
0. 

Initial  load. 

ElasUc  limit 
Tensile  strength. 

.  000633           . 666333 
.000067           .000334 
oor^oo           ooosua 

6. 

0. 

44.000    ]      .661433    ,       .666j33 
45,000             .001.100     1        .000067 

46,000 
47.000 
48,000 
49,000 
50.000 

.001567    ,      .000067 
.001633    1      .000066 
.001667    1      .000034 
.00'J667           .002000 
.000000    ,       .002333 
.007000     1       .001000 
.008000     1       .001000 
.  009500    1      . 001500 

12,750    '        51.000 

13,000 

52,000 
53.000 
86, 440 

13,250 

.      ... 

21.610 

1                        1 

General  8ummary. 

Tensile  strength  per  square  inch  of  original  section pounds . .      86. 440 

ElaHtio  limit  ))er  square  inch  oi  originarsection do...      48,000 

Elongatiuu  per  inch  after  rupture inch . .       .  2233 

Elougution  per  inch  uuder  strain  at  elastic  limit do. . .    .  001607 

Keductiou  in  diameter  at  point  of  rupture do. . .         .  164 

Ked uction  in  area  after  rupture,  per  cent  of  original  section 49. 7 

PoRition  of  rupture 1".5  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".20,  ".32*,  ".15 


Marks,  |^»i 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


8-inch  8teel  b.  l.  rifles. 

Jacket  No.  11. 

No.  4758. 
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Applied  IcMds. 

Elonffatton 
per  inch. 

SaoceMiTe 
per  Inch. 

Permanent 

■et. 

SaoceMiTe 
permanent 

Bet. 

Semarka. 

Total. 

Per  square 

Pounds. 
350 
1.250 
2,500 
5.000 
7.500 
10,000 
10.250 
10,500 
10,750 
11,000 
11,250 
11.500 
11,750 
12,000 
12.250 

Pounds. 
1,000 
6,000 
10,000 
20,000 
30.000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50.000 
87,440 
1 

Ineh. 
0. 
.000133 
.000338 
.000667 
.001000 
.001400 
.001433 
.001467 
.001567 
.001700 
.001833 
.002133 
.002800 
.003767 
.004667 
.006367 

Ineh. 
0. 

.000138 
.000800 
.000334 
.000333 
.000400 
.000033 
.000034 
.000100 
.000133 
.000133 
.000300 
.«VK)667 
.000967 
.000900 
.001700 

Ineh. 
0. 
0. 

Ineh. 

0. 

Initialload. 
Elastio  limit. 

Tensile  strength. 

.000300 

.000300 

; 

)    12,500 

1    21,860 



General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .    87,440 

Elastic  limit  per  sqoare  inch  of  original  section do...    42,000 

Elongation  i>er  iiicli  aftrr  niptare inch..        .233 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001467 

Kedaction  in  diameter  at  point  of  rupture do...        .164 

Rtidnction  in  area  after  rupture,  per  cent  of  original  section 49.7 

Position  of  rupture 1"  .8  from  neck 

Character  of  broken  surface silky 

ElongaUon  of  inch  sections ".14,  ".42*.  ".14 
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8-INCH   STEEL   B.  L.  BIFLES. 


Hfo.  4767. 


Marks,  |i^i;i 

Diameter,  ".664. 

Sectional  area,  .26  square  inch. 

Ganged  length,  3". 


Applied  loads. 

Eloneation 
per Inch. 

SnooessiTe 
eloneatioD 
per  Inch. 

Permanent 
set. 

Snooessive 

permanent 

set. 

Bemarks. 

Total. 

Per  square 
incli. 

P<ntnd». 
250 
1,250 
2,500 
5,000 
7,500 
10,000 
11,000 
11,250 
11.500 
11,750 
12,000 
12,250 
12,500 
12,750 
13,000 
13,250 
13,500 
13,750 
23,370 

Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
40,000 
U,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60.000 
51,000 
52,000 
63,000 
54,000 
55.000 
93.480 

Inch. 

0. 

.000100 

.000800 

.000688 

.000967 

.001367 

.001507 

.001600 

.001633 

.001633 

.001667 

.001700 

.001767 

.001867 

.002000 

.002338 

.003733 

.004833 

Jneh. 

0. 

.000100 

.000200 

.000334 
.000400 
.000200 
.000038 
.000088 
0. 
.000034 
.000038 
.000097 
.000100 
.000188 
.000383 
.001400 
.001100 

Inch, 
0. 
0. 

IfUlh, 

0. 

Initlaiload. 
Elastic  limit. 

0. 
.000068 

""."obooS"' 

General  summary. 

Tensile  strength  per  square  inch  of  original  section ponnds..    93,480 

Elasticlimit  persQUAreiDchof  originiQ  section do...    50, UOO 

Elongation  per  inch aft^r  rupture inch..       .213 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001767 

Reductlonindiameier  at  point  of  rapture do...       .144 

Beductlon  in  area  after  rupture,  percent  of  original  section 44.6 

Position  of  rupture r'.26ftomneck 

Character  of  broken  surface silky 

Elongation  of  inch  sections '*20,  ".80*, 'M4 


8-INCH   STEEL   B.  1..  BliOiES. 

Jacket  No.  12. 
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No.  4615. 


Marks,  |?^.g 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


per  Inch. 

SaooeMlTe 

elongation 

perinoh. 

Permanent 

Mt. 

SncoeaaiTe 
set. 

Semarka. 

Totil. 

Per  M  nare 
iact. 

PofMd*. 

250 
1,250 

2.500 
5.000 
7.500 
10.000 
11.000 
11.250 
11.500 
11,750 
12,000 
12.250 
12.500 
12.750 
13.000 
21,390 

Pounds. 
1,000 
5.000 
10,000 
20,000 
80,000 
40,000 
44,000 
45.000 
46,000 
47,000 
48.000 
48,000 
50,000 
51,000 
52,000 
85,560 

Inch. 
0. 

.000100 
.000333 
.000667 
.001000 
.001333 
.001433 
.001500 
.001533 
.001600 
.002300 
.003300 
.005167 
.006600 
.007667 

Ineh, 
0. 
.000100 
.000233 
.000334 
.000333 
.000333 
.UOOIOO 
.000067 
.000033 
.000067 
.000700 
.001000 
.001867 
.001433 
.001067 

Ineh. 
0. 
0. 

Inch. 

0. 

Initialload. 

Elastic  limit. 
Tenaile  strength. 

0. 
0. 

General  Bummary, 

Tenaile  atrength  per  square  inoh  of  original  section pouxda..    85,560 

ElaetSclimit per sonare inch  of  originafsection do...    47.000 

Elongation  per  inch  after  rapture inch..      .2367 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001600 

He«luctioD  in  diameter  at  point  of  rupture do...       .144 

Itedoction  in  area  alter  mpture.  percentof  original  section 44.6 

Position  of  rupture r'.8  fhmk  neck 

Character  of  broken  surface silky 

Elongation  of  inch  aeotiona ".13,  ".48*,  ".15 
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8-INCH   STEEL   B.  L.  RIFLES. 


No.  4814. 


Marks,  LVo 

Diameter,  ^'.564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  •..wcls. 

Elonsation 
per  inch. 

SacoMBlve 
elongation 
perlnch. 

B6t. 

SnooesslTe 

pennanent 

set. 

Bemarks. 

Total. 

Per  sq aare 

Pounds. 
250 
1,250 
2,500 
6,000 
7,500 
10,000 
10,500 
10,760 
11,000 
11,250 
11,500 
11,750 
12,000 
22,520 

Pounds. 
1.000 
5,000 
10,000 
20,000 
80,000 
40,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
00,080 

Inch. 

0. 
.000100 
.000333 
.000700 
.001033 
.001400 
.001467 
.001533 
.010183 
.010600 
.011000 
.011800 
.012600 

Inch. 
0. 
.000100 
.000233 
.000367 
.000383 
.000367 
.000067 
.000066 
.008600 
.000467 
.000400 
.000800 
.000600 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elaatio  limit. 
Tensile  strength. 

.000067 

.000067 

.008333 

.008266 

General  summary. 

Tensile  strength  per  sqnare  inch  of  original  section pounds..    90,800 

Elastic]  imit  per  so  nare  inch  of  original  section do...    43,000 

Elongat  ion  i)er  inca  after  r  uptnre inch . .      .  1833 

Elonjfatiou  per  inch  nnder  strain  at  elanticlimit do...  .00153? 

Keduction  in  diameter  at  point  of  rupture do.  .        .  104 

Reduction  in  area  after  rupture,  pcT  cent  of  original  section 33. 5 

Position  of  rupture 1" .4  from  neck 

Character  of  broken  surface granular,  80  per  cent;  sUky,  20  per  cent 

Elongation  of  inch  sections ".15,  ".26*,  ".14 


8-IKCH   STEEL   B.  L.  RIFLES* 

Jacket  No.  13. 
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Ko.  4866. 


Marks,  |^jg 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 

Gaaged  length,  3^'. 


Applied  loftds. 

Elonntion 
permch. 

Suoceasiye 
elonsation 
per  inch. 

Permanent 
set. 

SuooeaaiTe 

permanent 

set. 

RemarkB. 

Total. 

Per  square 
inch. 

I'oundt. 

250 
1.250 
2.500 
5,000 
7,500 
10,000 
11,000 
11,250 
11,500 
11,750 

12.  m 

12.250 
12,500 
12,750 
13,000 
13.250 
13,500 
13.750 
14,000 
14,250 
14,500 
14.750 
15,000 
15,250 
15,500 
24.210 

Poundf. 
1.000 
5,000 
10.000 
20,000 
30,000 
40,000 
44,000 
45.000 
46.  OuO 
47.000 
48.0(K) 
49.000 
50,000 
51,000 
52,000 
53,000 
54.000 
55.000 
56,000 
57.000 
58,000 
50,000 
60,000 
61,000 
62,000 
96.840 

Inch. 
0. 

.000100 
.000300 
.000600 
.000933 
.001300 
.001433 
.001467 
.001500 
.001533 
.001667 
.0016.33 
.001667 
.001700 
. 001733 
.001767 
.001800 
.0018.38 
.001867 
.001900 
.002400 
.006167 
.007667 
.008667 
.009500 

Inch, 
0. 

.000100 
.000200 
.000300 
.000333 
.000867 
.000133 
.000034 
. 000033 
.000033 
.000034 
.000066 
.000034 
.000033 

.000034 
.000033 
.000033 
.000034 
.000033 
.000500 
.003767 
.001500 
.001000 
.000833 

Jneh, 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elaeticlimlt. 
Tensile  strength. 

............ 

0. 
0. 



• 

General  summary. 

Tenalle  strength  per  aqunre  inch  of  orfffinal  sect  ion ponnds..    96,840 

Elasticlimit  per  sanare  inch  uf  original  section do...    57,000 

Elongation  per  incn  after  mptore inch . .      .  2067 

Elongattonper  inch  under  strain  at  elastic  limit do ...  .  001900 

RednctJon  in  diameter  at  point  of  rupture do . . .        .  154 

Reduction  in  rina  after  rupture,  percentof  original  section 47.3 

Position  of  rupture 1".3  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".26-,  ".24*,  ".12 
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8-INGH  STEEL   B.  L.  RIFLES. 


Marks,  |^^'o 

Diameter,  "•564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


No.  4857. 


Applied  loada. 

Ekmgation 
per  Inch. 

SnooeMive 

elongation 

perinch. 

Pennanent 
set. 

aet. 

Samarka. 

Total. 

PersqiiAre 
inch. 

Pounds. 
260 
1,260 
2,500 
5,000 
7,600 
10,000 
11,000 
11,250 
11,600 
11,760 
12.000 
12.260 
12,500 
12,750 
23,510 

Pounds, 
1.000 
6,000 
10,000 
20,000 
80,000 
40.000 
44,000 
46.000 
48,000 
47,000 
48,000 
49,000 
50,000 
51,000 
94,040 

Inch, 
0. 
.000007 
.0002OT 
.000600 
.000938 
.001267 
.001400 
.001483 
.001600 
.009333 
.009833 
.010338 
.011000 
.0U687 

Inch, 
0. 

.000007 
.000200 
.000833 
.000383 
.000334 
.000133 
.000033 
.000067 
.007883 
.000600 
.000500 
.000667 
.000667 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elasticlimit. 
Tensile  strength. 

0. 
0. 

1 

General  summary. 


Tensile  strength  per  square  inch  of  original  section pounds.. 

Elastic  limit  per  sanare  inch  of  original  section do... 

Elongation  per  inon  after  rapture inch.. 

Elongation  per  inch  under  strain  at  elastic  limit do... 

Reduction  in  diameter  at  point  of  rupture do... 

Reduction  in  area  after  rupture,  percent  of  original  section 33.5 

Position  of  rupture 1".7  from  neck 

Character  of  broken  surface silky,  slightly  granular  near  the  ciroumferenoe 

Elongation  of  inch  sections ".14,  ".81*,  ".15 


94,040 

46.000 

.2000 

001500 

104 


8-inch  steel  b.  l.  rifles. 
Jacket  Ko.  14. 
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No.  4868. 


Marks,  l^g 

Diameter,  '^564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  3^'. 


[ 

permoh. 

SuoceMive 
elongation 
perlnch. 

Pemument 
«et. 

SnooeMive 

Bemarkft. 

TotaL 

Per  Mmiffe 

Pounds. 
250 
1,250 
2,500 
5,000 
7,500 
10,000 
11,000 
11,250 
11,500 
11,750 
12.000 
12.250 
12,500 
12,750 
13,000 
13.250 
13,500 
13,750 
14.000 
14,250 
14,500 
44.750 
15  000 

Pounds. 
1,000 
5,000 
10.000 
20,000 
30.000 
40.000 
44.000 
45,000 
46.000 
47,000 
48,000 
48,000 
50,000 
51.000 
52,000 
53,000 
64,000 
55,000 
66,000 
57,000 

Inch. 
0. 

.000067 
.000800 
.000638 
.000967 
.001800 
.001400 
.001483 
.001467 
.001500 
.001588 
.001567 
.001633 
.001667 
.001700 
.001788 
.001767 
.001800 
.001833 
OOIMTT 

IneH. 
0. 

.000067 
.000238 
.000338 
.000384 
.000338 
.000100 
.000038 
.000034 
.000033 
.000088 
.000034 
.000066 
.000034 
.000033 
.000038 
.000034 
.000038 
.000038 
.000034 
.000100 
.000100 
.000300 
.000566 
.001067 

Inch. 
0. 
0. 

Tneh, 

0. 

Initial  load. 

Elaatio  limit. 
Tensile  strength. 

0. 
0. 

66,000    1      .001067 
50,000    1      .002067 
60.000    '      .002367 
61,000    1      .002033 
62, 000    '      - OOAOOO 

15,250 

15  50O 

25.610 

102,440 

General  Bummary. 

Tensile  strength  per  square  inch  of  oriffinal  section pounds..  102,440 

Blsttic  limit  per  saoare  inch  of  original  section do...    57,000 

Elongation  per  inon  after  rapture inch..     .1700 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001867 

BeductSon  in  diameter  at  point  of  rupture do...       .124 

Seduetkm  in  area  after  rupture,  per  cent  of  original  section 89.2 

Position  of  rupture I'M  from  neck 

Character  of  oroken  surface granular,  60  per  oent;  dull  silky,  50  per  cent 

Elongation  of  inch  oeetioiu ''.09,  ".15,  ".27* 
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8-INCH   8TEEL  B.  L.  RIFLES. 


Mark8,8^R^*J        . 

Diameter,  ".564, 

Sectional  area,  .25  square  inch. 

Gauged  length,  3''. 


No.  4869. 


Applied  l<»d«. 

iUonntioii 
per  inch. 

SnooeBalye 
elongation 
per  mob. 

Permanent 
set. 

SncoessiTe 

permanent 

set. 

Bamarks. 

T.U1.    l^'f.'X"' 

Poundt. 

250 

1,250 

2,500 

6,000 

7,500 

10,000 

11,000 

U,850 

11,500 

11,750 

12,000 

12,250 

20.120 

Poundi.    '       Inch. 

1,000    1    0. 

5,000    '      .000100 
10,000    ;      .000333 
20.000    1      .000667 
30,000          .001000 
40,000    ,      .001333 
44,000    1      .001500 
45.000    1      .001633 
46,000         .01103a 

Inch. 
0. 
.000100 
.000233 
.000334 
.000333 
.000333 
.000167 
.000133 
.010300 
.001067 
.000833 
.001167 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastielimii. 
Tensile  atrength. 

0. 
.000033 

".000633" 

47,000 
48,000 
49,000 
80,480 

.013000 
.013833 
.015000 



General  summary. 

Tensile  strength  per  sqnare  inch  of  original  section ponnds..    80,480 

Elastic  limit  per  sqoare  inch  of  original  section do...    44,000 

Elongation  per  inch  after  ruptnre .* inch..      .2400 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001500 

Reduction  in  diameter  at  point  of  rupture do...       .  154 

Reduction  in  area  after  rupture,  per  centof  original  section 47.2 

Position  of  rupture l"ftomneck 

Character  of  broken  surface silky 

Elougation  of  inch  sections ~ ".15,  ".22,  ".85* 


8-INCH   STEEL   B.  L.  RIFLES. 
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Jacket  Kg.  17. 


Marks,  |^;g 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3''. 


No.  4876. 


Applied  loMls. 

I 

ElonntiOD 
per  uioh. 

Snooafesive 
elnn^atioD 
per  inch. 

SnooeaftiTe 

Remarks. 

ToUl. 

FerMOAre 
inck. 

"^"T^'p"^"* 

Pounds. 
250 
1,250 
2,600 
5.000 
7.500 

Pounds. 
1.000 
5.000 
10,000 
20,000 
30,000 
40,000 
44.000 
45,000 
46,000 
47,000 
48,U00 
40.000 
50,000 
61,000 
52,000 
53,000 
54,000 
55.000 
M,640 

Inch. 
0. 
.000100 
.000300 
.000633 
! 001000 
.001333 
.001500 
.001533 
.001600 
.001633 
.001667 
.001700 
.001767 
.001867 
.002033 
.003067 
.004833 
.006167 

Ineh. 
0. 

.000100 
.000200 
.000333 
.000367 
.000333 
.000167 
.000033 
.000067 
.000033 
.000034 
.000033 
.000067 
.000100 
.000166 
.001034 
.001766 
.001334 

Ineh. 
0. 
0. 

Inch. 

0. 

Initial  load. 

Elastio  limit. 
Tensile  strength. 

1.  .. 

1 

10,000 

0. 
0. 

II.OUO 

11.250 

11,500 

11,750 

12,000 
12.250 
12,500 
12,750 
13.000 
13,250 
13,500 
13,750 
23,660 





1 

General  summary. 


Tensile  strength  per  square  inch  of  original  section pounds. 

EUstic limit  per  sanare  inch  of  originarsection do.. 

Elongatiofn  per  incn  after  rapture inch . 

Elongation  per  inch  under  strain  at  elastic  limit do. . 

Keduction  In  diameter  at  point  of  rupture do.. 

Keductiim  in  area  after  rupture,  per  cent  of  original  section 

PositioD  of  rupture 1".3  from  neck 

Charaoter  of  broken  surface granular,  radiating  from  a  flaky  spot  at  the  circumference ; 

opened  cracks  in  surface  of  stem. 
Elongation  of  inch  sections ".10.  ".19*,  ".19* 


94,640 
50,000 
.1600 
001767 
.074 
24.6 
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8-INCH   STEEL   B.  L.  RIFLES. 


K"o.  4877. 


Marks,  l^i\^o 

Diameter,  ".664. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elonntion 
per  inch. 

SocceesiTe 

elongation 

per  inch. 

Permanent 
■et. 

SnceeasiTe 

permanent 

set. 

Bemarka. 

Total. 

Persqaare 
inch. 

Pirnnds. 

250 

1,250 

2,500 

5,000 

7,600 

10,000 

11,000 

11.250 

11,500 

11,750 

12,000 

12,250 

12,500 

12,750 

13,000 

13,250 

13,500 

13,760 

14,000 

14,250 

23,210 

Pounds. 
1,000 
6,000 
10,000 
20,000 
80,000 
40,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51.000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
92,840 

Inch. 
0. 
.000100 
.000300 
.000638 
.000967 
.001833 
.001433 
.001467 
.001500 
.001533 
.001567 
.001638 
.001667 
.001700 
.001733 
.004000 
.005333 
.007333 
.009000 
.  010333 

Inch. 
0. 

.000100 
.000200 
.000338 
.000334 
.000366 
.000100 
.000034 
.000033 
.000033 
.000034 
.000066 
.000034 
.000033 
.000033 
.002267 
.001333 
.002000 
.001667 
.001333 

Inek. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elaatio  limit. 
Tensile  strength. 

0. 
0. 

General  eumnuirtf. 

Tensile  strength  per  sqnare  inch  of  original  section pounds.:    92,840 

Elasticlimit  per  sauare  inch  of  originia  section do...    52,000 

Elongation  per  inch  after  rupture inch .  -      .  1800 

Elongation  per  inch  under  strain  at  elastic  limit do ...  .  001733 

Seduction  in  diameter  at  point  of  rupture do. . .       .  124 

Beduction  in  area  after  rupture,  per  cent  of  original  section 39.2 

Position  of  rupture 1"  from  neck 

Character  of  broken  surface granular,  60  per  cent;  ailky,  40  per  cent 

Elongation  of  inch  sections ^^.30,  ".15.  ".09 


8-INCH   STEEL   B.  L.  RIFLES- 

Jacket  l^o.  20. 
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K"o.  4884. 


Marks,  1^/ 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3'^ 


AppUed  loads. 

Elongation 
per  Lob. 

SnooeMive 
elonsation 
per  Inch. 

Permanent 
Bet. 

permanent 
set. 

Remarks. 

Total. 

PerwniAre 
inck. 

Pounds. 
250 
1      1.2S0 

PowuU. 
1,000 
5,000 
10.000 
20,000 
30,000 
40,000 
44,000 
4.'>.000 
46.000 
47,000 
48.000 
49.000 
50,000 
51,000 
52,000 
53,000 
54,000 
55.000 
56,000 
57,000 
58.000 
59.000 
60,000 
61.000 
62,000 
63,000 
1U5.600 

Inch. 
0. 
.000100 
.000367 
.000700 
.001033 
.001400 
.001600 
.001633 
.001067 
.001667 
.001667 
.001700 
.001700 
.001733 
.001800 
.001900 

.ooioai 

.001067 
.002000 
.002033 
.002067 
.002167 

.002667 
.003367 
.004633 



Inch. 
0. 

.000100 
.000267 
.000333 
.000333 
.0003b7 
.000200 
.000033 
.000034 

J- 
0. 
.000033 
0. 

.000067 
.000100 
.000033 
.000034 
.000033 
.000033 
.000034 
.OOOIOJ 
.000166 
.000334 
.000700 
.001266 

Inch. 

0. 
0. 

Inch. 
0. 

Initial  load. 

ElasUo  limit. 
Tensile  strength. 

1      2,500 

1      S.O0O 

1      7,500 

10,000 

0. 
0. 

<   ii,oco 

1     11,250 

11,500 

1    11. 750 

1     12,000 

12,250 

1    12,500 

12,750 

13,000 

::::::::::::::::::::::: 

13,250 

13,500 

1    13,750 

I     14.000 

14,250 

1    14,500 

1    14,750 

1 

15,000 

1 

1    15,250 

1 

1    15,500 

1 

15.750 

1 

26,400 

General  aummnry, 

Tensfle  strength  per  square  inch  of  original  section ponnds..  105,600 

£U»tic limit  jier  sanarelnchof  orlginalsection do...    58,000 

£lvn};ation  per  incn  after  mptnre inch . .      .  1767 

EloDgation  per  inch  under  strain  at  elastic  limit do...  .002067 

kt^uctioo  in  diameter  at  point  of  rupture do. . .        .124 

K<^notton  in  area  after  rupture,  percent  of  orlginalsection 30.2 

Pimition  of  mptare 1".  30  from  neck 

Character  of  broken  surface lilky,  50  per  cent;  granular,  50  per  cent 

Elongation  of  inch  sections ".16,  ".26*,  ".11 
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8-INCH   STEEL    B,  L.  RIFLES. 


Marks,  8K5 J 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


No.  4886. 


Applied  loads. 

Eloneatlon 
per  inch. 

Successive 

elongation 

per  inch. 

Permanent 
set. 

Sncoesslve 

permanent 

set. 

Bemarks. 

Total. 

Per  square 
inoo. 

Pwnds. 

250 
1.250 
2,500 
5,000 
7,500 
10,000 
11, 000 
11,250 
11,500 
11,750 
12,000 
12,250 
12, 500 
12, 750 
13,000 
13,250 
13,500 
13,750 
14, 000 
14, 250 

Pounds, 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
66,000 
57.000 

Inch, 
0. 

.000033 
.000267 
.000600 
.000933 
.001267 
.001367 
.  001367 
.001400 
.001433 
.001600 
.001633 
.001633 
.001667 
.  001767 

Inch, 

0. 

.000033 
.000234 
.000333 
. 000333 
.000334 
.000100 

0. 

Inch, 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit 
Tensile  strength. 

0. 
0. 

.000033 
.000033 
.000167 

:::.:::::::: 

.000033 
0. 
.000034 
.000100 

. 

1 

1 

.002733           .000066 
.004067           .001334 
. 005100           . 001033 
.006600           .001500 
.007633          .001033 

22, 900    1        fll.  600 

1 

General  summary. 

Tensile  strength  per  square  inch  of  originsl  section pounds. .    91, 600 

Blaatio  limit  per  square  inch  of  original  section do...    61,000 

Elongation  per  inch  after  rupture inch. .      .  2067 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001667 

Beduction  in  diameter  at  point  of  rupture do...        .134 

Keduction  in  area  after  rupture,  per  cent  of  original  section 41. 9 

Position  of  rupture 1". 70  from  neck 

Character  of  broken  surface silky,  90  per  cent ;  granular,  10  per  cent 

Elongation  of  inch  sections ".16,  ".34*,  ".12 
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TABULATION  OF  TENSION  SPECIMENS  FROM  S-INCH  STEEL  B.  L. 

RIFLES. 


^^  'pooitioiiiBgini 


4«M 
4889 

4783 

4784 
4808 
4800 
4840 
4847 
4858 

4850 

4866 
4867 


4870 
4871 

4892 
4891 
4604 
4893 
47^8 
4757 
4815 
4814 

4856 
4857 

4868 


4K76 
4877 


4884 

4885 


Tube  No. 2.. 

do 

TnbeNo.ll. 


do 

TnbeNal2. 
do 

Tube  No.  13. 
do 

Tube  No.  14. 


.do. 


Tube  No.  15. 
....do 


Tube  No.  16. 
...do 


Jacket  Xo.  2.. 

do 

Jacket  No.  4.. 

do 

Jacket  No.  11. 

do 

Jacket  No.  12. 
do 


Jacket  No.  13. 
do 


Jacket  No.  14 


do 

Jacket  No.  17. 
do 

Jacket  No.  20. 


.do. 


Location  of 
specimens. 


Middle  . 
....do.. 
Outside. 


....do.. 

do.. 

Middle. 
Outside. 
..  .do.. 
....do.. 


.do.. 


...do.. 
...do.. 


.do. 
-do. 


MidfUe  . 
....do.. 
....do.. 
....do.. 
....do.. 
...do.- 
OuUide. 
....do.. 


....do.. 
....do.. 


...do. 


....do.. 
....do.. 
....do  .. 

....do.. 
....do  .. 


Elastic 

limit  per 

square 

inch. 


PoundM. 
47,000 
47,000 
45,000 

39,000 
49.000 
44,000 
43.000 
45,000 
50,000 


48,000 

47.000 
45.000 


42,000 
41,000 

60,000 
48,000 
49.000 
48,000 
42.000 
50,000 
47,000 
43,000 

57,000 
46,0(K) 

57.000 


44.000 
50,000 
52,000 

58,000 


51,000 


Tensile 
strength 

per 
square 

inch. 


Poundt, 
87,280 
82,840 
88,280 

78,880 
88.720 
86,400 
81,560 
82,040 
87,640 


91.240 

85,210 
I  85,920 

85,560 
84,080 

91,880 
91,560 
88.280 
86,440 
87,440 
93, 480 
85,560 
90,060 

96,840 
94, 040 

102,440 


80,480 
94,640 
92,840 

105,600 


91.600 


"ttSTisr"" 


Peret. 
21.3 
24.0 
18.0 

25.3 
21.3 
18.0 
23.3 
22.0 
21.3 


18.7 


17.3 
19.7 


15.3 
23.3 

22.0 
22.7 
23.0 
22.3 
23.3 
21.3 
23.7 
18.3 

20.7 
20.0 

17.0 


24.0 
16.0 
18.0 

17.7 
20.7 


Peret. 
47.2 
44.6 
27.6 

44.6 
44.6 
18.3 
47.2 
41.9 
33.5 


21.4 


30.2 
24.6 


15.0 
33.5 

47.2 
47.3 
52.2 
49.7 
49.7 
44.6 
44.6 
33.5 

47.2 
33.5 

39.2 


47.2 
24.6 
39.2 

89.2 


4L9 


AppMOtmoe  of 
fracture. 


Granular,  dull  spot 

at  ciroofflferenoe. 
Silky,  serrated. 
Silky. 
Granular. 
Silky\  serrated. 

Granular  55  per  cent, 

silky    serrated    45 

per  cent. 
Granular  70  per  cent, 

silky  30  per  cent. 
Silky. 
Graniihir  70  per  cent, 

silky    serrated    30 

per  cent. 
Granular,  flaky  spot. 
Silky  and  fine  gran- 
ular. 
Silky. 
l)o. 
Do. 
Do. 
Do. 
Do. 
Do. 
Granular  80  per  cent, 

silky  20  per  cent. 
Silky. 
Silky,  sUghtly  gran- 

nlar. 
Granular  50  per  cent, 

dull    silky   50   per 

cent. 
Silky. 

Granular,  flaky  spot. 
Gran  nlar  60  per  cent, 

silky  40  per  cent. 
Silky    50    per    cent, 

granular     50     per 

cent. 
Silky   90   per    cent, 

granular     10     per 

cent. 
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Tube  No.  17. 
So.  4806. 

Diamet6r/".665. 

Sectional  area,  J25  square  inclu 

Ganged  leDgth,  3''. 


Applied  loads. 

ElctigBtion 
perLioh. 

Saoc«s8iTe 
per  Inoh. 

Pennanciit 
net. 

Sncoeasive 
set. 

"Sjfjnwkii- 

TotaL 

PerMiiare 
incL 

Potmdt. 

250 

1,250 

^500 

6,000 

7,500 

8,750 

10,000 

10,250 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

12,750 

13,000 

13,250 

18,500 

13,750 

23.010 

Pomdt. 
1,000 
5,000 
10,000 
20,000 
80,000 
85,000 
40,000 
41,000 
42,000 
43.000 
44,000 
45,000 
46,4)00 
47,000 
48,000 
40,000 
50,000 
51,000 
58,000 
58,000 
54,000 
55,000 
02,040 

Inch. 

0. 
.000100 

000800 
.000633 
.000067 
.001167 
.001367 
.001400 
.001433 
.001467 

001500 
.001525 
.001600 
.001638 
.001667 
.001700 
.001733 
.001867 
.002333 
.003667 
.005167 
.006433 

Inch, 
0. 

.000100 
.000200 
.000333 
.000834 
.000200 
.000200 
.000038 
.000033 
.000034 
.000033 
.000025 
.000075 
.000033 
000034 
.000033 
.000038 
.000184 
.000466 
.001334 
.001500 
.001266 

0. 
0. 

Inch. 
0.     • 

Initial  load. 

Elastio  limit. 
Tensile  strength. 

.000033 
.000033 

.000083 

0. 

.  .  ........ 

General  summcnry. 

TaDsils  strength  per  square  ineb  of  original  section pocmds..    98,040 

Elaatic  limit  per  sauare  inoh  of  original  section .' do...    50,000 

SloBgation  per  inch  after  rupture inch..      .2067 

Slo^gation  per  inch  under  strain  at  elaatic  limit do...  .001788 

RedoolioMm  diameter  at  point  of  rupture do...       .185 

Bednction  in  area  after  rupture,  per  cent  of  original  section 41.8 

Position  of  rupture r'.7  from  neck 

Character  of  hroken  surface « silky 

Ehngatkinof  laohswstions ^18,  ".84*,^lft 
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10-INCH   STEEL   B.  L.  RIFLES. 


No,  4806. 


Marks,  JJ|;'J 

Diameter,  *'.666, 

Sectional  area,  .25  square  inch. 

Gauged  length,  3'\ 


Applied  IcMds. 

ICInnir&HnTi 

Snoceasive 
elongation 
perlnch. 

Permanent 
set. 

SucoessiYe 
set. 

Bemarks. 

Total. 

Per  square 
indi. 

per  inch. 

Pound*. 

250 

1.250 

2,500 

5,000 

7.500 

8,750 

10,000 

10,250 

10.500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

12,750 

18,000 

13,250 

13,500 

18,750 

22, 3«) 

Poundt. 
1,000 
5,000 
10,000 
20,000 
80,000 
85,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48.000 
40,000 
50,000 
51,000 
62,000 
53,000 
54,000 
55,000 
80,440 

Inch. 
0. 

.000067 
.000300 
.000638 
.000067 
.001133 
.001888 
.001367 
.001400 
.001433 
.001500 
.001567 
.001600 
.001633 
.001067 
.001700 
.001733 
.001838 
.002067 
.005300 
.006667 
.007667 

Inch, 
0. 

.000067 
.000233 
.000333 
.000334 
.000166 
.000200 
.000034 
.000033 
.000033 
.000067 
.000067 
.000033 
.000033 
.000034 
.000033 
.000033 
.000100 
.001184 
.002333 
.001367 
.001000 

Ilk*. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elaatio  limit. 
Tensile  strength. 

0. 
.000038 

"".'660033" 

General  aummary. 

Tensile  strength  per  aqvare  inch  of  original  section pounds..    88.440 

Elastic  limit  per  so  nare  inch  of  original  section do...    60,000 

Elongation  per  inch  after  niptuie '. inch..      .2407 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001733 

Reduction  in  diameter  at  point  of  rupture do...       .145 

Seduction  in  area  after  rupture,  per  cent  of  original  section 44.6 

Position  of  rupture T'.OS  from  neck 

Character  of  broken  surface silky 

XloDgaUon  of  inch  sections 'M6^  ".39*,  ".10 
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Fo.  4826. 


Marks,  J'^J 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  3'^ 


AppUed  loMla. 

Elonntion 
permoh. 

Suooeuive 
elongation 
perlnoh. 

Pennaaent 

Mt. 

SnoooMire 
pennaaent 

Mt. 

Semarka. 

ToUL 

Pereoiiare 

Pd«IMiff. 

250 
1,250 
2.500 
5,000 
7,500 
8,750 
10,000 
10.250 
10.500 
10.750 
11,000 
It  250 
11.500 

Pau$ida. 
1,000 
5,000 
10,000 
20,000 
30,000 
85,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46.000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
00,520 

Jneh. 
0. 

.000100 
.000300 
i00O633 
.000967 
.001138 
.001333 
.001367 
.001400 
.001433 
.001467 
.001500 
.001567 
.001600 
.002000 
.003000 
.004000 
.004833 
.006000 

Inch. 
0. 

.000100 
.000200 
.000333 
.000334 
.000166 
.000200 
.000034 
.000033 
.000033 
.000034 
.000033 
.000067 
.000083 
.000100 
.001000 
.001000 
.000833 
.001167 

Ineh. 
0. 
0. 

Ineh. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

* 

6. 

0. 

11,750 

12,000 

12,260 

12,500 
12,760 
13.000 
22,630 

General  summary, 

Tntileatreiigtli  per  aqnare  inch  of  original  section pounds..    00,520 

Elastle  limit  per  sanare  inch  of  originiu  section do...    47,000 

Elongation  per  Inon alter  mptore inch..      .2007 

Elongation  per  inch  under  strain  at  elastic  limit do. ..  .  001600 

Bedoctlon  in  diameter  at  point  of  rupture do...       .154 

Beduction  hi  area  after  rupture,  per  cent  of  original  section 47.2 

Positioo  of  rupture at  middle  of  stem 

Character  of  broken  surface silky 

Bkmgationof  inchsectiona 'MS,  ''.86*.  ".13 
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lO-INGH   8T££L  B.  L.  BIFLE8. 


:so.4aiL 


Marks,  JJ?;'5 

Diameter,  "".564. 

Sectional  area,  .25  square  inch. 

(Gauged  length,  3". 


Applied  loAda. 

Xlonntlon 
permoh. 

SnooMsiTa 
eloiieatlon 
perlnoh. 

Farmanent 
aet. 

SiaooeaaiT« 
•et. 

Benarlca. 

Total. 

Persquare 
inok. 

Poundt. 
250 

1,260 
2,500 
5,000 
7,500 
8,750 
10,000 
10,250 
10,600 
10,750 
11,000 
11,250 
11,500 
11,760 
12,000 
12,250 
12,600 
12,750 
18,000 
18,250 
13,500 
22,100 

Pounds. 
1,000 
6,000 
10,000 
20,000 
80,000 
85,000 
40,000 
41,000 
42,000 
48,000 
44.000 
46,000 
48,000 
47,000 
48,000 
49,000 
60,000 
61.000 
62.000 
63.000 
64,000 
88.780 

Ineh. 
0. 

.000100 
.000800 
.000687 
.001000 
.001187 
.001338 
.001887 
.001400 
.001483 
.001487 
.001500 
.001587 
.001888 
.001887 
.001700 
.003000 
.005400 
!008887 
.007887 
.008500 

Inch. 
0. 

.000100 
.000200 
.000387 
.000333 
.000187 
.000168 
.000034 
.000083 
.000033 

.000033 
.000087 
.000088 
.000034 
!000038 
.001300 
.002400 
.001287 
.001000 
.000833 

Inch. 
0. 
0. 

Ineh. 
0. 

Initial  load. 
Slaalio  limit. 

0. 
0. 



General  eummary, 

Tanaile  ttrangtli  per  aqnare  inch  of  original  section ...ponnda..     88,790 

Xlaatio  limit  per  sauare  inoli  of  originaTaection do...     40,000 

Elongation  per  incn  after  mptare inch..       .2183 

Elongation  per  inclianderatraln  at  elastic  limit do...    .001700 

Bednction  in  diameter  at  point  of  raptare do...         .154 

Bednotion  in  area  after  raptore,  per  cent  of  original  aection 47.2 

Position  of  mptnre I'M  ftom  neck 

Character  of  broken  surface , silky 

Blong»tioaofinchseotiona 'M3,  ".23.  ".29* 


l^IKCH  BTEBL  B.  L.  UWIJSiS, 
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Ko.  4786. 


Diameter,  '^564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  3'^ 


Applied  loads. 

Elongation 
permcli. 

-Snocessiye 
elongation 
peruieli. 

Permanent 
•et. 

Bncoeeeive 

permanent 

aet. 

Semarka. 

TotaL 

PoTMoave 

iBCh. 

PoiHUlf. 

260 
1,250 
2.500 
6,000 
7^500 
8,750 
10.000 
10.500 
10,750 
U,000 
11,250 
11,500 
11,760 
12,000 
12,250 
12,500 
12,750 
13.009 
13,260 
13.600 
18.750 
23,200 

Pounds. 
1,000 
5.000 
10,000 
20,000 
30,000 
35,000 
40.000 
42,000 
43,000 
44.000 
45,000 
40.000 
47,000 
48,000 
40.000 
50.000 
51,000 

g;8S 

64.000 
66,000 
08,040 

Inch, 

a 

.000100 
.000300 
.000007 
.001000 
.001107 
.001400 
.001407 
.001500 
.001607 
.001000 
.001033 
.001007 
.001700 
.001733 
.001800 
.004107 
.000500 
.007007 

!008883 

0. 

.000100 
.000200 
.000307 
.000333 
.000167 
.000233 
.000007 
.000033 
.000007 
.000033 
.000083 
.000034 
.000033 
.000033 
.000007 
.002367 
.002333 
.(»0567 
000033 
!000833 

a, 
0. 

0. 

Initial  load. 

Ela^ttoUmlt. 
Tensile  strength. 

' 

.000033 

.000033 

.000087 

.000034 

■ 

General  tummary, 

TtauHe atf«ngfh  per  aquare  incli  of  original  section , ,.. ponBds..    93,010 

gastic  liinit  per  aqnare  inch  of  original  seotion ,.,., do...    50,000 

SUngatMm  P9T  inch  after  mptare inch..      .2267 

KloBgation  per  inch  nnder  strain  at  elastic  limit do...  .001800 

Sedaetiea  in  diameter  at  point  of  rupture ...do...       .154 

Itednotion  in  area  after  rupture,  peroentof  original  section 47.2 

Position  of  rupture 1".8  from  neck 

Character  of  broken  surfiMe silky 

loflsohaectloiia 'U4,  ".38*.  ".10 
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10-INCH  STEEL  B.  L.  BIFLES. 


STo.  4785. 


Diameter,  ^^564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  3". 


Applied  loads. 

Elongation 
per  Inch. 

SnooeasiYO 
perinch. 

Permanent 
set. 

SnooeealTe 
permanent 

set. 

Bemarka. 

Total. 

Peraqnare 

Pounds. 

250 

1,260 

2,500 

5,000 

7,500 

8,760 

10,000 

10,600 

10,750 

11,000 

11,260 

11.600 

11.750 

12,000 

12,250 

12,500 

12,750 

13.000 

13,250 

18,500 

22,860 

Pounds. 
1,000 
6,000 
10,000 
20,000 
80,000 
36,000 
40,000 
42,000 
43,000 
44,000 
45.000 
46,000 
47,000 
48,000 
49,000 
50,000 
61.000 
62,000 
63,000 
64,000 
91.400 

Inch, 
0. 

.000100 
.000300 
.000683 
.000967 
.001167 
.001338 
.001400 
.001438 
.001487 
.001600 
.001638 
.001687 
.001888 
.001667 
.001833 
.002187 
.003783 
.004838 
.006600 

Inch. 
0. 

.000100 
.000200 
.000333 
.000384 
.000200 
.000186 
.000087 
*000033 
.000034 
.000033 
!o00033 
.000034 
.000066 
.000034 
.000166 
.000834 
.001566 
.001100 
.001667 

Inch. 
0. 
0. 

Inch, 
0. 

Initial  load. 

Elaatic  limit. 
Tensile  strength. 

0. 

0. 

I 

GeiMral  summary. 

TensilA  strength  per  square  inch  of  original  section pounds..    01,400 

Elaatlclimit per  sonare  inch  of  originalseotion do...    48. QUO 

Elongation  per  inch  after  mptore inch..      .1987 

Elongation  per  inch  nnder  strain  at  elastic  limit do...  .001667 

Redaction  in  diameter  at  point  of  raptare do...       .134 

Eednotion  in  area  after  rapture,  per  cent  of  original  section 41.9 

Position  of  raptare l".8ftomneck 

Character  of  broken  sarfaoe silky 

Elongation  of  inch  sections ".11,  ".88*,  ".15 
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Ko.  4832. 


Marks,  ^^^i 

Diameter,  *'Ji64. 

Sectional  area,  .25  square  inch. 

Ganged  length,  3''. 


Applied  loads. 

per  inch. 

Saoo60siye 
elonntion 
perlnch. 

Permanent 

Mt. 

SnoceaaiTe 

permanent 

set. 

Bemarks. 

TotaL 

PerMnare 

\TMh. 

Pmmds. 
250 
1,250 
2,500 
5.000 
7,600 
8,750 
10,000 
10,500 
10,750 
U,000 
11,250 
11,500 
11,750 
12.000 
12.250 
12,500 
12.750 
18.000 
13,290 
13,500 
1S.75« 
14,000 
14,250 
24,810 

Poundt. 

1,000 
5,000 
10.000 
20,000 
30,000 
35,000 
40,000 
42,000 
AOOO 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
56,000 
66.000 
67,000 
97,240 

JndL 
0. 

.000100 
.000300 
000633 
.000067 
.001133 
.001300 
.001367 
.001400 
.001433 
.001467 
.001500 
.001567 
.001600 
.001683 
.001667 
.001700 
.001733 
.003167 
.004883 
.006500 
.006600 
.007883 

Inch, 
0. 

.000100 
.000200 
.000333 
.000334 
.000166 
.000167 
.000067 
.000083 
.000033 
.000034 
.000038 
.000067 
.000063 
.000033 
.000034 
.000033 
.000033 
.001434 
.001166 
.001167 
.001000 
.000633 

0. 
0. 

Inch. 
0. 

Initial  load. 

Elaa<^o  limit. 
Tenaile  atrength. 

0. 

0. 

General  eummary. 

Tenaile  strength  per  aqnare  inch  of  original  aection IM>unda..    07,240 

Blaatto  limit  per  aaoare inch  of  originaTaection do...    52,000 

Blongation  per  inch  after  rupture inch..      .2200 

BlongattoB  per  inch  under  strain  at  elaatio  limit do...  .001733 

Bedaetionindiameteratpointofmptare do...       .144 

Bednction  in  area  after  rapture,  per  cent  of  original  section 44.6 

Position  of  mptare V.6  from  neck 

Character  of  broken  anrfaoe silky,  trace  of  granulation 

BoBgationofliiohsectiinii 'MS, ''.34*,  ".14 
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lO-IKCH  STKEL  B.  L.  KCPLl^ 


Iira.4831. 


Marks,  12  ^/m 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 

Oanged  length,  3". 


AppUed  loads. 

^^ 

Saooeuive 
per  Inch. 

Permanent 
set. 

Suooeaaiye 

SeMska. 

TotaL 

Per  square 
incn. 

set. 

Potmdt, 

250 

1,250 

2,500 

5,000 

7,500 

8,750 

10,000 

10,500 

10,760 

11.000 

10,250 

11,500 

11,750 

12.000 

12,250 

12,500 

12,750 

13,000 

18,250 

13,500 

18,750 

14,000 

14,250 

14,500 

23,180 

Pounds. 
1,000 
6,000 
10,000 
20,000 
80,000 
85,000 
40,000 
42,000 
48.000 
44.000 
45.000 
48,000 
47,000 
48,000 
48,000 
60,000 
61,000 
62,000 
63.000 
54,000 
66,000 
68,000 
67,000 
58,000 
82,720 



.  Inch, 

0. 

.000100 
.000333 
.000887 
.001000 
.001187 
.001388 
.001400 
.001483 
.001487 
.001600 
.001687 
.001883 
.001887 
.001700 
.001733 
.001787 
.001800 
.001887 
.002888 
.008500 
.007887 
000000 
.000788 

Jneh, 
0. 

.000100 
.000233 
.000884 
.000333 
.000187 
.000186 
.000087 
.000083 
.000034 
.000083 
.000087 
.000088 
000084 
;000083 
.000038 
.000084 
.000033 
.000087 
.000088 
.008887 
.001187 
.001333 
.000788 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

EUstteUuii. 
TenallastTOngth. 

0. 

0. 

General  9ummary, 

Tensile  strength  per  square  inch  ( f  original  section pounds..    82,720 

Elastic  limit  per  sanare  inch  of  original  section do...    63,000 

Elongation  i>er  inch  after  rupture inch..      .2433 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  8018C7 

Seduction  in  diameter  at  point  of  rupture do. . .       .  184 

Reduction  in  area  after  rupture,  peroentof  original  section 48.7 

Position  of  rupture V'«28ftovneok 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".ST,  ".88*,  ".n 


lO-mCH  STEEL  B.  L.  BIFLECL 
JJlOKKT  TSo.  23. 
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Marks,  i«|j^ 

Diameter,  ''.564. 

Sectional  area,  .25  8<[nare  inch. 

Ganged  length,  3''. 


Fo.  4836. 


Apphed  lomdB, 

SlOTffation 
per  inch. 

Snooessire 
elongation 
perlneli. 

Permanent 

•et. 

BnoceMive 

Semarks. 

Totol. 

Pertqaare 

Pmmdt. 

250 
1,250 
2,500 
6,000 
7,500 
8,750 
10.000 
10,500 
10.750 
11,000 
11,  SO 
11.500 
11,750 
12,000 
12,250 
12.500 
12,750 
13,000 
13,250 
13,500 
23,680 

Tooo 

5,000 
10,000 
20,000 
80,000 
35,000 
40,000 
42,000 
48,000 
44,000 
45,000 
46,000 
47,000 
48.000 
48,000 
50,000 
61,000 
62,000 
53,000 
64,000 
84,720 

Inch. 
0. 

.000100 
.000300 
.000633 
.000067 
.001133 
.001300 
.001367 
.001400 
.001433 
.001500 
.001567 
.001600 
.001638 
.001667 
.004000 
.005167 
.006000 
.007000 
.007667 

Inch. 
0. 

.000100 
.000200 
.000333 
.000334 
.000166 
.000167 
.000067 
.000033 
.000033 
.000067 
.000067 
.000033 
.000033 
.000034 
.002333 
.001167 
.000633 
.001000 
.000667 

Inch, 
0. 
Ol 

Infih. 
0. 

InlUa)load. 
SlaaUo  limit. 

0. 

0. 

General  surnxMry. 


84,790 

48,000 

.2000 

001667 

104 


TentOeBtnogUi  per  square  inch  of  original  section ,..„.•.,...... .....pounds.. 

Blastlc  liioit  per  square  inch  of  original  section ....do... 

Xkngatiaii  per  incn  after  rupture inch . . 

£loDgation  per  inch  under  strain  at  elastic  limit do... 

Seduction  in  diameter  at  point  of  rupture do... 

RedootioD  in  area  after  rupture,  per  cent  of  original  section ,.., ..,, 38.5 

Position  of  rupture ,,...  1".7  from  neck 

CSuffacter  of  broken  surfiMse silky,  60  per  cent;  granular,  60  per  oont  in  irregular  sectlona; 

opened  cracks  in  vicinity  of  pi%ce  of  rupture. 
Xkmgatlon  of  inch  sections .1 ''.14,  ".81*,  ".15 
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10-INCH   STEEL   B.  L.  RIFLES. 


Marks,  J2?Jm 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  3". 


lffo.4835. 


Applied  loads. 

Elonmtion 
perlnoh. 

Snooemire 
elongation 
perlnoh. 

Permanent 

set. 

Sncoessive 

permanent 

set 

Bemarka. 

Totol. 

PeraoiiAre 

Pounds. 
250 
1,250 
2,500 
5,000 
7,500 
8,750 
10,000 
10,500 
10,750 
11,000 
11.250 
11,500 
11,750 
12,000 
12,250 
12,500 
12,750 
13,000 
13,250 
13,500 
13,760 
14,000 
14,250 
22,640 

Pounds. 
1,000 
6,000 
10,000 
20,000 
30.000 
35,000 
40,000 
42,000 
43,000 
44,000 
45,000 
48,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
56,000 
58,000 
57,000 
80,160 

Jneh. 
0. 

.000100 
.000300 
.000833 
.000087 

.oonoo 

.001287 
.001383 
.001367 
.001400 
.001433 
.001467 
.001500 
.001587 
.001600 
.001633 
.001867 
.001700 
.004833 
.008333 
.007338 
.008500 

Ineh. 
0. 

.000100 
.000200 
.000833 
.000834 
.000133 
.000187 
.000066 
.000034 
.000033 
.000033 
000034 
.000033 
.000067 
.000033 
.000033 
.000034 
.000033 
.003183 
.001500 
.001000 
.001187 
.000833 

Ineh. 
0. 
0. 

Ineh. 
0. 

Initial  load. 

Rlastio  limit. 
Tensile  strength. 

0. 

0. 

General  summary. 

Tensile  strength  per  square  Inch  of  origin*!  section pounds..    00,180 

Xlasticlimit  per  sanare  inch  of  original  section do...    52,000 

Blongation  per  inch  afler  rupture inch..      .2087 

Elongation  per  inch  under  strain  at  elasticlimit do...  .001700 

Reduction  in  diameter  at  point  of  rupture do. . .       .164 

Seduction  in  area  after  rupture,  per  cent  of  original  section 40.7 

Position  of  rupture l".04ftomneck 

Character  of  broken  surface silky 

Blongation  of  inohaeotlmu 'M6,  ".85*,  ".U 


10-INCH  8TEEL  B.  L.  BIFLE8. 
Jaoket  No.  33. 
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Marks,  ?§^ 

Diameter,  ".664. 

Sectional  area  .25  square  inch. 

Gauged  length,  3". 


STo.  4910. 


Elonsiition 
perlooh. 

SueooMlre 
elonntion 
perlnoh. 

ParauoMnt 
Mi. 

peraument 
set. 

BanuirkB. 

Tot^     '^'luT" 

PoMMlt. 

2S0 
1.250 
2,500 
5,000 
7,500 
8,750 
10,000 
10.500 
10,750 
11,000 
11.250 
11,500 
U,750 
12,000 
12.250 
12,500 
12,750 
13,000 
13,250 
13,500 
13,750 
23,310 

Poundt, 
1.000 
5.000 
10,000 
20,000 
30,000 
85,000 
40,000 
42,000 
43,000 
44.000 
45,000 
46,000 
47,000 
48,000 
40,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
•3.240 

Inch. 
0. 

.000100 
.000838 

;  001000 
.001200 
.001367 
.001433 
.001467 
.001600 
.001583 
.001600 
.001633 
.001667 
.001700 
.001733 
.001833 
.001933 
.002083 
.004338 
!  005167 

Jneh. 
0. 

.000100 
.000288 
000334 
.000388 
.000200 
.000167 
.000066 
.000084 
!000033 
.000083 
.000067 

'.000038 
.000038 
.000100 
.000100 
.000100 
.002300 
.000884 
.t.... ...... 

Jneh. 
0. 
0. 

Inch. 
0. 

Iiiltliai<Md 

BlMtio  limit. 
Teniile  strength. 

.000083 

.000033 

.000083 

0. 

General  awmmary. 

Teufle  strength  per  aqiiue  inch  of  original  section .pounds..    03.240 

Blsstlo  limit  per  sqosie  inch  of  original  section do...    60,000 

Elongation  per  inch  after  rapture inch..      .2067 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001738 

Bednction  in  diameter  at  point  of  mptnre do...       .164 

Bednctlon  in  area  alter  mptore,  per  oent  of  original  section , 47.2 

Poaition  of  mptore 1".10  firom  neck 

Character  of  broken  surfMo silky 

KtongilioB  of  inch BeotioM.. ".81*,  ".19.  ".U 
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Marks,  iJ?^i 


10-lNCH  STEEL  B.  L.  BIFLE8. 


'So.  4909. 


Diameter,  ",564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


AppUed  loads. 

Eldnffaiion 
per  Inch. 

Snocessire 
elongation 
perlnch. 

Pennanent 
eet. 

SuooessiTe 

pennanent 

set. 

JtatBaimS. 

Total. 

Per  square 

Pounds. 

250 

1,250 

2,500 

6,000 

7,500 

8,750 

10.000 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12.250 

12,500 

12,750 

13,000 

13,250 

13,600 

13,750 

14,000 

14,260 

23,380 

Pounds. 
1.000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
42,000 
48,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
61,000 
68,000 
53,000 
64,000 
65,000 
66,000 
57,000 
88,620 

Inch. 
0. 

.000100 
.000300 
.000633 
.000867 
.001100 
.001267 
.001888 
.001367 
.001400 
.001433 
.001467 
.001500 
.001600 
.001533 
.001600 
.001633 
.001700 
.001967 
.003167 
.004167 
.005333 
.006667 

Inch. 

0. 
.000108 
.000800 
.000833 
.000834 
.000138 
.000167 
.000066 
.000034 
.000088 
.000033 
.000034 
.000033 

0. 

.000033 
.000067 
.000033 
! 000067 
.000267 
.001200 
.001000 
.001166 
.001334 

Inch. 
0. 
0. 

Inch, 
0. 

Initial  load. 

Elastlo  limit. 
TensUestMngth. 

a 

0. 

.A....  .... 

T«B8ile  stnogth  per  square  Inch  of  original  seotton »•» •• pottnds..    M,6ao 

Elaetlc  limit  per  so  nare  inch  of  originarseotion.* ^ do...    88,000 

Elongation  per  incn  after  rapture ineh..      .2000 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001700 

BeducUon  in  diameter  at  point  of  rupture .....do...       .154 

Reduction  in  area  after  rupture,  per  contof  original  section 47.2 

Position  of  rupture • 1".6  from  neck 

Character  of  broken  surface « silky 

Stoigafcion  of  Inch  sections v 'M8|  ".84*,  ".13 

TAB  ULATION  OF  TENSION  SPECIMENS  FROM  10- INCH  STEEL  B.  L. 

RIFLES,  i 


No.  of 
test. 

Position  in  gun. 

Location 
of  speci- 
mens. 

Elastic 

limit  per 

square 

inch. 

Tensile 

strength 

per 

square 

inch. 

Elonga- 
tion. 

Con- 
traction 
of  area. 

Appearance  of  fracture. 

4806 
4805 
4825 
4824 

4786 
4786 
4832 

4831 
4836 

4835 
4010 
4909 

Tube  No.  17... 
do 

Middle.. 
....do... 

Pounds. 
50,000 
50,000 
47,000 
49.000 

50.000 
40.000 
52,000 

53,000 
49,000 

62,000 
50.000 
62.000 

Pounds. 
92.040 
89,440 
90,520 
88,760 

93,040 
91,400 
97,240 

92,720 
94,720 

90,100 
93,240 
93,520 

P.et. 
20.7 
24.7 
20.7 
21.3 

22.7 
19.7 
22.0 

24.8 
20.0 

20.7 
20.7 
20.0 

P.et. 
41.9 
44.6 
47.2 
47.2 

47.2 
41.9 
44.6 

49.7 
83.6 

49.7 
47.2 
47.2 

Do, 
Do. 

Da 
Dow 

Silky,  trace  of  graa- 
ulation. 

Silky,  50per  cent;  gran- 
ular, 50  per  cent. 

Do. 

Tube  No.  21.. 

do  ... 

do 

Jacket  No.  16. 
do 

....do... 

....do... 
....do  ... 

Jacket  No.  21. 
do 

-...do... 
....do  ... 

Jacket  Na  23. 

do 

Jacket  No.  33. 
do 

....do... 

....do... 
....do... 
...do  ... 

12-mCH  STEEL  B.  L  RIFLES 


SPECIMENS  FEOM  TUBES  AKD  JACKETS. 
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12-INCH  STEEL  B.  L.  RIFLES. 

Tube  JS^o.  10. 
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MarkB,»K.iT 


Fo.  4788. 


7  BT4M 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3''. 


perinoh. 

SiusoeMiye 
perlnch. 

Pemuuneiit 

set. 

SaoceMiTe 

SeniArke. 

Total. 

Per  wmare 

250* 
1.250 
2,500 
5,000 
7,500 
8,750 
10,000 
10.250 
10,500 
10.750 
11.000 
11.260 
11,500 
11,750 
12,000 
12,250 
12.500 
12,750 
13,000 
24,080 

Fmmdi. 
1,000 
5,000 
10.000 
20,000 
80,000 
35,000 
40.000 
41,000 
42,000 
48,000 
44.000 
45.000 
46,000 
47.000 
48,000 
48.000 
50,000 
51,000 
58,000 
08,320 

Ineh, 
0. 

.000183 
.000800 
.000883 
.000867 
.001187 
.001387 
.001400 
.001483 
.001500 
.001583 
.001587 
.001800 
.001867 
.001800 
.002087 
.002833 
.002787 
.004000 

Inch. 
0. 

.000183 
.000167 
.000333 
.000334 
.000200 
.000200 
.000083 
.000033 
.000067 
.000033 
.000034 
.000033 
.000067 
.000233 
.000187 
.000260 
.000434 
.001233 

0. 
0. 

JneJL 
0. 

InitUlloed. 
ElMtio  limit. 

0. 

0. 

General  summary, 

ToDaile  Btreni^  pet  iqii«re  inch  of  origiuJ  Motion ponndi..    06,320 

ElMtio  limit  iMrsoiiAre inch  of  origlnalseetlon do...    47.000 

SloDgBtion  per  iBcn  afterruptare inch..      .  1833 

Ekmgatioa  per  inch  nnderetndn  at  elMtio  limit do...  .001667 

BedacUon  in  diameter  at  point  of  raptnre do...       .114 

Bednotion  in  area  affcermptnre,  per  cent  of  original  Motion 86.4 

Position  of  mptnre I'M  from  neck 

Cbancterof  broken  sarface granular,  60  per  cent;  silky,  40  per  oent 

Ekmgation  of  inch  sections ".12,  ".18,  ".27* 

H.  Doc.  373 1 
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12-INCH  STSfiL  B.  li.  ftlFLBfi. 


iro.47S7. 


Marks,  S??S 

Diameter^  '^564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

per  inch. 

flnocessive 
elongation 
j^lnoh. 

Permanent 
set. 

BneeeaaiTe 

permanent 

set. 

fiemarka. 

Total. 

Per  Bqnare 
ino^. 

Pounds. 

260 

1,260 

2,600 

5,000 

7,500 

8.760 

10,000 

10,260 

10,500 

10,750 

11,000 

11,260 

11,600 

11,760 

12.000 

12.260 

12,500 

12,750 

13,000 

18.250 

22.940 

Pounda. 
1,000 
5,000 
10.000 
20,000 
30,000 
85,000 
40,000 
41,000 
42,000 
43.000 
44.000 
46.000 
46,000 
47,000 
48,000 
48,000 
00,000 
51,000 
52.000 
58,000 
91,760 

IfUh. 

0. 

.000100 
.000800 
.000633 
.000967 
.001138 
.001300 
.001883 
.001867 
.001400 
.001488 
.^1600 
.001583 
.iW1567 
.001683 
.002883 
.005000 
.005938 
.006667 
.007888 

IfUh, 

0. 

.000100 
.000200 
.000333 
.000384 
.000166 
.000167 
.000088 
.000084 
.000033 
.000038 
.000067 
.000088 
.000084 
.000066 
.001200 
.002167 
.000988 
.000784 
.000666 

Ineh. 
0. 
0. 

Inch. 
0. 

na^liloUniit. 
Teuafle  Strengilu 

0. 
.660668 

•Vooatti:- 

General  eummary. 

Tensile  strength  per  sqnare  Inch  of  origtoal  aeettfln ponnds..    91,760 

Elastic  limit  per  Bqnare  inch  of  original  section do...    48,000 

ElongatioB^pwrlnon  after  rapture ■. ^....^...^.^Jnch..      .2183 

Elongation  per  inch  under  strain  at  elastio  limit....-*. ......*...• ...^.do...  .001033 

Keduction  In  diameter  at  point  of  rapture do.^       .144 

Redaction  in  area  after  raptare..per  cent  of  original  aeetien *......«.. .^ 44.6 

Position  of  rnptare 1".8  f^tmi  neck 

Character  of  broken  sorfsoe silky 

Elongation  of  inch  sections ".U,  "OTT*, 'MS 


Id-INGH  STEEL  B.  L.  BIFLEfiL 
TttJCB  ITq.  12. 
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^O.  4914. 


Marks,  5?J^ 
Diameter,  ''.564. 

Sectional  area,  J25  sqnare  inch. 

Gauged  length,  3". 


AppUedloadB. 

peruieh. 

SaooeMive 

Permanent 

Mt. 

SnoceaeiTe 

Bemarka. 

ToUL 

Per  sqnare 

elonntion 
perlnoh. 

Pounds. 
250 
1,250 
2,500 
5.000 
7.500 
8,750 
10,000 
10,250 
10,500 
10,750 
11,000 
11,250 
11,500 
11,750 
12,000 
12,250 
22,700 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
41,000 
42.000 
43,000 
44.000 
45,000 
46,000 
47,000 
46,000 
49,000 
90,800 

Insh. 
0. 

.000100 
.000300 
.000633 
.000067 
.001133 
.001300 
.001333 
.001367 
.001400 
.001433 

Inch. 
0. 

.060100 
.000200 
.000333 
.000834 
.000166 
.000167 
.000033 
.000034 
.000038 
.000033 

Insk. 
0. 
0. 

JnA. 
0. 

Initial  load. 

Slastioliinit. 
Tensile  atven^^th. 

0. 
0. 



.001633    !      .000200 
.001867    I      .000234 
.002167    '       .000300 
.002667           .000500 
.003167           .0005U0 

i 

General  eummary. 

Teasfle  stren^h  per  square  incli  of  original  section potrnds..    90,800 

Elastic  limit  per  sooare inch  of  ori£inaI section do...    44,000 

Elongation  per  incn after  mptare inch..      .2033 

Elongation  per  Inch  nnder  strain  at  elastic  limit do...  .001433 

BednetJon  hi  diameter  at  point  of  rupture do...       .144 

Kedoction  in  area  after  rapture,  per  centof  original  section 44.6 

Podtion  «)f  rupture 1".85  from  neck 

ChanMSter  of  broken  surface duli  silky,  with  trace  of  cranulation 

£]eiigati«n«f  incheectioQS ".27,  ".85*  'Ml 
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12-INCH   STEEL   B.  L.  RIFLES. 
No.  4913. 


Marks,"  5.^ 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 

Oaaged  length,  3". 


AppUed  loads. 

Elongation 
per  inch. 

Snoceasive 
•loneation 
perlnch. 

Permanent 
aet. 

Snooeaaive 

permanent 

aet. 

Bemarka. 

Total. 

Peraqnare 
inek. 

Poundf. 
260 
1,250 
2,600 
6,000 
7,800 
8,760 
10,000 
10.250 
10,800 
10,760 
11,000 
11,250 
11,500 
11.760 
12,000 
12,260 
12,500 
12,760 
18.000 
13,250 
13,500 
18,750 
14,000 
22,500 

Pounds. 
1,000 
6.000 
10.000 
20,000 
80,000 
35,000 
40,000 
41,000 
48,000 
48,000 
44.000 
46,000 
46.000 
47,000 
48,000 
49,000 
60,000 
51,000 
52,000 
58,000 
64,000 
55,000 
66,000 
90,360 

Inch. 
0. 

.000100 
.000800 
.000633 
.000967 
.001100 
.001300 
.001333 
.001867 
.001400 
.001433 
.001467 
.001500 
.001667 
.001633 
.001667 
.001700 
.  001738 
.007500 
.008167 
.000067 
.010000 
.011000 

Jtusft. 
0. 

.000100 
.000200 
.000333 
.000834 
.000133 
.000200 

000088 
:000034 
.000033 
.000033 
.000034 
.000083 
.000067 
.000066 

000084 
.000033 
.000038 
.005767 
.000667 
.000900 
.000933 
.001000 

Inch. 
0. 
0. 

Ineh. 
0. 

Initial  load. 

ElaaUo  limit. 
Tenaile  strength. 

0. 
0. 

General  eummary. 

Tensile  atrength  per  aqoare  inch  of  original  section pounds..    90,860 

Elastic  limit  per  aouare  inch  of  original  section do...    51,000 

Elongation  per  inch  after  rupture inch..      .2^7 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001733 

Redaction  in  diameter  at  point  of  rapture do. . .        .  164 

Reduction  in  area  after  rupture,  per  cent  of  original  aection 49. 7 

Position  of  rupture r'.Sfiromneck 

Character  of  broken  surface silky 

Elongation  of  inch  sections .- ".18,  ".40*.  ".U 


12-INGH   STEEL   B.  L.  RIFLES. 

Jacket  ^o.  7. 
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l^o.  4762. 


X2  1^,0- 


Marks, 

Diameter^* '.504. 

SectioikSil  sbirea,  .25  square  inch. 

Gauged  l€3nstli9  3'^ 


JLpplled.  loMaa. 


Total. 


xso 

1,  2SO 

2,500 
I       5,000 

7.500 

&,7SO 

10,000 
\  \0,  &00 
\     \0,  TSO 

\     \\,500 
\2^O0O 

ia,750 

\3,2S0 

13,500 

U,750 

14,000 

23,010 


•     1 

\ 


ixkcli 


l.OOO 
5,000 
10,000 
20,000 
SO,  000 
35,000 
40,000 
42.000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40,000 
50,000 
51,000 
52,000 
53,000 
54,000 
56.000 
56,000 
92,040 


Elonsmtion 
perlnoh. 


Inch. 
0. 

.000100 
.000300 
.000638 
.001000 
.001133 
.001333 
.001367 
.001400 
.001483 
.001467 
.001533 
.001600 
.001633 
.001667 
.001700 
.001733 
.003000 
.006333 
.007167 
.OOBOOO 
.008667 


SacceMire 
eloncntion 
perlnoh. 


Inch, 
0. 

.000100 
.000200 


.000367 
.000133 
.000200 
.000034 


.000033 

.000084 

.000066 

.000067 

.000033 

.000034    I 

.000033 


Permanent 


Ineh. 
0. 
0. 


.001267 


Snooewire 

permanent 

•et. 


Ineh, 


.000834  1. 
.000833  1. 
.000667  I. 


T 


Remarks. 


Initial  load. 


ElasticUmit. 


Tenaile  strength. 


General  summary, 

Tenaile  strength  per  square  inch  of  oriffinal  Motion ....pounds..    92,04< 

Qaatic  limit  per  aonare  inch  of  original  section do. . .    51,  OOC 

Elongation  per  incn  after  mptare inch..       .22C 

Elongation  per  inch  under  strain  at  elsaticlimit do...  .00173! 

Redaction  in  diameter  at  point  of  rapture do...       .14^ 

Seduction  in  area  after  rupture,  per  cent  of  original  section 44.< 

Position  of  rupture 1".48  ftrom  necl 

Character  of  broken  surfiMe silky,  trace  of  granulatioz 

Elongation  of  inch  sections ".19,  ".83*.  'M^ 
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la-INCH   STEEL  B.  L.  BIFLB8. 


'So.  4761. 


Marks,  S^^i 

Diameter,  ".664. 

Sectional  area,  .26  square  inch. 

Gauged  length,  3'^ 


AppUed  loads. 

per  Inob. 

Sncoeealve 
eloDffatioii 
per  inch. 

Permanent 
set. 

Snooessive 

permanent 

set. 

Bemarka. 

Totel. 

Persqnaxe 
inck. 

Pounds. 

250 

1,260 

2,500 

5,000 

7,500 

8,760 

10,000 

10,600 

10,760 

11,000 

11,250 

11.600 

11,760 

12,000 

12,260 

12,600 

12,760 

13,000 

13,250 

13,600 

13,760 

14,000 

14,250 

14,600 

22,960 

Pounds, 
1,000 
6,000 
10,000 
20,000 
80,000 
86,000 
40,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40.000 
50,000 
51.000 
52,000 
53,000 
54,000 
55,000 
56,000 
67,000 
58,000 
91,840 

Inch. 
0. 

.000100 
.000600 

.000667 
.001000 
.001200 
.001367 
.001400 
.001483 
.001467 
.001500 
.001567 
.001600 
.001633 
.001667 
.001700 
.001733 
.001767 
.001800 
.004333 
.006333 
.007833 
.008333 
.009783 

Inch, 
0. 

.000100 
.000200 
.000367 
.000333 
.000200 
.000167 
.000033 
.000033 
.000034 
.000033 
.000067 
.000033 
.000033 
.000034 
.000033 
.000033 
.000034 
.000033 
.002533 
.002000 
.001000 
.001000 
.001400 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

ElarticUmit. 
Tensfle  strength. 

0. 

0. 

::::".::::::::::::::::: 

General  summary. 

Tensile  strength  per  square  inch  of  original  section ponnds.. 

Blasticlimit per  so nare inch  of  originju section do... 

Elongation  per  inuh  after  rupture inch.. 

Elongation  per  inch  under  strain  at  elastic  limit do... 

Beduotion  in  diameter  at  point  of  mptore do... 

Redaction  in  area  after  rupture,  per  cent  of  orij^nal  section 

Position  of  rupture , l'M4 

Charaotsrof  broken  surface 

ElonniioA  of  ^p'*^^  *KK>tJffng 


91,840 

08,000 

.200 

.001800 

.164 

49.7 

neck 

.  silky 

19,  "jS 


l^IUCH  BTSEL  B.  L.  R17LE8. 
JAOKBT  "S^  10. 
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No.  4834. 


Marks,  g^^ 

Diameter,  '^564. 

Sactionftl  area,  .25  square  indu 

Ganged  length,  3''. 


SnoQQMiTe 

PflRiuuient 
set. 

SnooeMire 

BMDArka. 

ToteL 

'"taX" 

>rSM>h. 

p«r%ob. 

P&mUU, 
250 
1,250 
2,500 

6,000 
7.500 
8,750 
10,000 
10,500 
10.750 
11,000 
U.250 
11,500 
11,750 
12,000 
12,250 
12.500 
12.750 
13,000 
13,360 
18,500 
13,750 
22.780 

Pmmdi. 
1.000 
6,000 
10.000 
80,000 
30.000 
85,000 
40,000 
42,000 
48,000 
44,000 
45,000 
46^000 
47,000 
48.000 
48,000 
60.000 
61,000 
68,000 
63,000 
64,000 
65,000 
81,100 

JimS. 
0. 

.000100 
.000300 
.000638 
.000007 
.001138 
.001300 
.001307 
.001400 
.001438 
.001407 
.001500 
.001583 
.001000 
.001883 
.001067 
.002007 
.011388 
.012000 
.012087 
.013400 

0. 
.000100 
.000200 
.000888 
.000384 
.000106 
.000187 
.000007 

000033 
.000083 
.000034 
.000083 
.000038 
.000007 
.000038 

000034 
!  001000 
.008600 
.000007 
.000687 
.000738 

a 

0. 

ZlMk. 

a 

Initial  loud. 

ElMtio  limit. 
Tensile  strength. 

0. 

0. 

General  aummary. 


Xaasile  Btrenxtli  per  aqoAre  inch  of  original  section. 
Slaetic  limit  per  aqnare  inch  of  originaTseotion. 


^.........ponndo. 

^ „ . do.. 

XkiBgation  per  incn  after  mptore inch. 

Skogation  per  inch  nnder  svrain  at  eUatic  limit do. 

Sedactiiin  in  diameter  at  point  of  mptnre do. 

Bednotion  in  area  after  raptore,  per  cent  of  original  section 24.6 

Position  of  mptnre r'firomneok 

Character  of  broken  snrflMe granular  60  per  cent,  obliqae  40  per  cent.    Opened  minute 

icu  in  snrfhue  of  the  stem. 


01.160 

50,000 

.2233 

001667 

074 


Klmigatlcp  of  inch  seetlonfl.., 


".24*,  ".26*,".18 
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12-mCH  8TBEL  B.  L.  BIFLEB. 


Marks,  Si>*£ 

Diameter,  ".664. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


So.  4833. 


Appli 
Totol. 

Bd  loads. 
Perwmare 

permch. 

SaeceniTe 
perlnoh. 

Pennaoent 
set. 

SaooeMive 

permanent 

set. 

Bemarka. 

Pounds. 

250 

1,250 

2,500 

6,000 

7,500 

8,750 

10,000 

10.500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

12,750 

18,000 

13,250 

18,500 

13,750 

24,180 

Pounds. 
1.000 
6.000 
10.000 
80,000 
80,000 
85,000 
40.000 
42,000 
48,000 
44,000 
45,000 
46,000 
47,000 
48,000 
48,000 
50,000 
61,000 
52,000 
53,000 
54,000 
56,000 
96,720 

Inch. 
0. 

.000100 
.000800 
.000688 
.001000 
.001167 
.001838 
.001400 
.001483 
.001467 
.001500 
.001533 
.001567 
.001600 
.001633 
.001667 
.001900 
.003000 
.004833 
.007000 
.007667 

Inch. 
0. 

.000100 
.000200 
.000388 
.000867 
.000167 
.000166 
.000067 
.000033 
.000034 
.000038 
.000083 
.000084 
.000033 
.000033 
.000084 
000233 
.001100 
.001888 
.002167 
.000667 

Insk, 
0. 
0. 

Ineh. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  stzength. 

0. 

0. 

Omeral  mmmary. 

Tensile  •trength  per  square  inch  of  original  section poonds..    96,730 

Elaaticlimit  per  sbnare  inch  of  original  section do...    60,000 

Elongation  per  inch  after  mptnre inch..     .1767 

Elongation  per  inch  under  sorain  at  elastic  limit do...  .001667 

Beduction  in  diameter  at  point  of  rapture do...       .064 

Reduction  tn  area  after  rupture,  per  cent  of  original  section 27.6 

Position  of  rupture ".7  from  neck 

Character  of  hroken  surface granular;  silky  spot  at  the  cironmferenoe 

Elongation  of  inch  sections 'Ml.  ".16, '\26* 


la-INCH  STEEL  B.  L.  RIFLES. 

Jacket  Ko.  13. 
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iro.4904. 


Marks,  gf,_ 

Diameter,  ".564. 

Beetional  area,  .25  aqoarie  inch. 

Qsaged  length,  3". 


perLieh. 

elonn^ott 
per  Inch. 

Pennanent 
Mi. 

SaooeMire 

permanent 

set. 

Bemarka. 

TotaO. 

PerMnwe 

250 
1,250 
1,500 
5,000 

7,500 
a750 
10,000 
10.500 
10,750 
11,000 
11,250 
11,500 
11,750 
12,000 
23.340 

Pounds, 
1,000 
6,000 
10,000 
20.000 
80,000 
85,000 
40,000 
42,000 
43,000 
44,000 
45,000 
40.000 
47,000 
48.000 
88.860 

Inch, 
0. 

.000100 
.000383 
000007 
.001000 
.001200 
.001307 
.001400 
.001600 
.002833 
.002783 
.003333 
.008788 
.004500 

IfUth. 

0. 

.000100 
.000233 
•    .000884 
!000883 
.000200 
.000107 
.000083 
.000200 
.000733 
.000400 

ioooooo 

.000400 
.000767 

Inek, 
0. 
0. 

Inch. 
0. 

Initlalload. 
Elaatic  limit. 

0. 

0. 

General  eummartf. 

Tensile  strmsith  per aqnara inch  of  orisinalaeotion ponnda..    93,800 

Elaatio limit  per  aqnnre Inoh  of  original aection do...    42,000 

Ekmgntion  per  inch  after  rupture inch..      .1967 

Elongstion  per  inch  under  Btndn  at  elaatic  limit do...  .001400 

Seduction  in  diameter  at  point  of  rupture do...       .124 

Beduetiom  in  area  ftfter  rupture,  per  cent  of  original  aection 89.2 

Poaition  of  rupture 1"  from  neck 

Character  of  hroken  anr&ce dull  silky 

Elongation  of  ineh  aections ".12,  ",18,  ".29* 


10» 


IS-nfCH  STBJBIi^  B.  L.  BIFLE8. 


No;490& 


Marks,  g?;^ 

Diameter,  ''.564. 

Sectional  area,  .25  square  inclL 

Oaaged  length,  3''. 


▲ppUed  loads. 

StaMintiott 
permoh. 

SnooeasiTe 
perinch. 

Pennansnt 
set. 

SnooeaaiTa 

pennanent 

set. 

Bcmarka. 

'  TotoL 

Persoasre 

Pounds, 
250 
1,260 
2,500 
5,000 
7,500 
8,750 
10,000 
10,500 
.  10,750 
.  11,000 
11,250 
11,500 
11,750 
12,000 
12,250 
12,500 
12,750 
18,000 
22,840 

Pounds. 
1,000 
5,000 
10,000 
10,008 
30,000 
35.000 
40.000 
42,000 
43,000 
44,000 
45,000 
40,000 
47,000 
48,000 
49,000 
50,000 
51,000 
81.000 
91,300 

Ineh. 
0. 

.000100 
.000888 
.000007 
.001000 
.001200 
.001307 
.001400 
.001487 
.001638 
.001000 
.001833 
.001007 
.004000 
.005333 
.008333 
.007333 
.006000 

Insk. 
0. 
.000100 
000200 
;000307 
.000333 
.000200 
.000187 
.000033 
.000087 
.000000 
.000087 
.000033 
.000034 
.002933 
.000733 
.001000 
.001000 
.000887 

0. 
0. 

JndL 
0. 

Initial  load. 

Elaatfoilmit. 
Tensile  straocth. 

"iH ** 

..£•.. .••••• 

.000088 

.000088 







01,880 

do...    47.008 


General  eummary, 

Teasilo  strength  per  square  inch  of  original  aeotion.... «..••••.».••»«..•»««. 

Elastic  limit  per  sooare  inch  of  originaTaeotion «.. — .. 

Boagation  per  incn  after  rupture ••..•••« ^.^•.•— ... 

Uongatlon  par  inch  under  strain  at  elastic  limit ^•............>.. .^..do...  . 

Bednction  in  diameter  at  point  of  rupture — ............. do...       .124 

Baduction  in  area  after  rupture,  per  oeutof  original  aection ^... 89.1 

Position  of  rupture I".3ltpmne6k 

Charaoter  of  oroken  surface silky,  80  per  cent  of  surface  interspened  with  flna  granulation 

Elongation  of  inch  sections ".1V'.30*,  ".19 


TABULATION  OF  TENSION  SPECIMENS  FROM  It-INCH STEEL  B. 

RIFLES. 


No.  of 
test. 

Position  in  gun. 

Looation 
of  speci- 
mens. 

Elaatio 

limit  per 

square 

inch. 

Tensile 
strength 

per 

square 

uich. 

Elonga* 
tion! 

Con- 
traction 
of  area. 

Appearance  of  ftraotore. 

4788 

4787 
4914 

4913 

4752 

4751 
4834 

4833 
4004 
4803 

Tube  No.  10... 
do 

Middle., 
.-..do  ... 

Pounds. 
47,000 

48,000 
44,000 

51,000 

51,000 

53,000 
50,000 

50,000 
42,000 
47,000 

Pounds. 
98,820 

91,780 
90.800 

90,380 

92,040 

91,840 
91,100 

98.720 
03,300 
91,300 

P.et. 
19.3 

21.8 
20.3 

22.7 

22.0 

20.0 
22.8 

17.7 
19.7 
20.0 

P.et. 

38.4 

44.8 
44.8 

49.7 

44.8 

49.7 
24.0 

27.8 
89.2 
39.2 

Granular,  80  per  cent ; 
JM(  Mkj,  tnee  of 

Silky,  traoe  of  granu- 
lation. 

Silky. 

Granular.  80  per  cent ; 
silky  oblique,  40  per 
cent. 

Granular,  silky  spot. 

Dull  silky. 

Silky  and  line  granu- 
lar. 

Tube  No.  12... 
do 

....do... 
do... 

Jacket  No.  7.. 
do 

....do... 
....do... 

Jscket  No.  10. 
do 

....do... 
do  ... 

Jacket  No.  13. 
do 

....do... 
....do 

12-mCH  STEEL  B.  L  MORTARS. 


SPECIMENS  FEOM  TUBES  AIH)  JACKETS. 
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12-INCH  8TEEL  B.  L.  HOBTABa 

Tube  No.  2. 
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No.  48%. 


Marks,  ^^£ 

Diameter,  ^'.565. 

Sectional  area,  .25  sqaare  inch. 

Gauged  length,  3'\ 


Applied  loada. 

per  inch. 

SnooMslre 
elongation 
perlnoh. 

Pensanent 
•et 

SnooeasiTe 

permanent 

aet. 

Kemarka. 

TotaL 

PerMuare 
ineh. 

JPmmdt. 

250 
1,250 
2,500 
5.000 
7.500 
8,750 
10,000 
10,250 
10,500 
10,750 
11,000 
11,250 
11,500 
11.750 
12.000 
12,250 
12,500 
12,750 
U,000 
13,250 
13.500 
13,760 
23.140 

Pound*. 
1,000 
5,000 
10,000 
20,000 
80,000 
85,000 
40.000 
41,000 
42.000 
43,000 
44,000 
45,000 
46,000 
47,000 
48.000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
66,000 
92,560 

Ineh. 
0. 

.000100 
.000300 
.000633 
.000907 
.001183 
.001388 
.001367 
.001400 
.001438 
.001467 
.001500 
.001533 
.001567 
.001633 

Ineh. 
0. 

.000100 
.000200 
.000333 
.000334 
.000166 
.000200 
.000034 
.000033 
.000083 
.000084 
.000033 
.000033 
.000034 

.OOOIMW 

Ineh. 
0. 
0. 

Indi. 
0. 

Initial  load. 

masticUmit. 
Tensile  strength. 

0. 
0. 

.001667    1      .066634 
.001733    \      .000066 

.002338 
.003888 
.006167 
.006167 
.007000 

.000600 
.000500 
.001334 
.001000 
.000833 

General  eummary. 

TenaileatrBngth  per  square  inch  of  orielnal  section pounds..    92,560 

Elastic  limit  per  aanare  inch  of  original  section do...    50,000 

Elongation  per  inch  after  mptnre inch..      .2333 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001733 

Seduction  in  diameter  at  point  of  mptare do...       .155 

Bednction  tn  area  after  mptnre,  per  cent  of  original  section 47.8 

Position  of  rupture ".70firomneck 

Character  of  broken  surface sill^ 

Skm^stion  of  inch  sections..... ".17,  ".17,  ".8d^ 
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la-mCfi  fiTfiES.   B    L.  HORTAR8. 


1^0.4887. 


Marks,  2¥^5 

Diameter,  ".562. 

Sectiooal  area,  .248  square  inch. 

Gauged  length,  3". 


AppUedloada. 

Elonntios 
perbioh. 

Snoce>riv» 
dongatdon 
perinoh. 

Penimnent 
set. 

SnooeaslTe 

permanent 

oet. 

Bemarka. 

Totid. 

Peraqnare 

Poundt. 

248 

1,240 

2,480 

4.960 

7,440 

8,680 

9,920 

10,168 

10.416 

10,664 

10, 912 

11,160 

11,408 

11,656 

11,004 

12,152 

12,400 

12,648 

12.896 

13,144 

13,382 

13,640 

13.888 

22,590 

Poundt. 
1,000 
5,000 
10,000 
20,000 
30,000 
35.000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46.000 
47,000 
48,000 
49,000 
50,000 
51,000 
52.000 
63,000 
54,000 
55,000 
56,000 
01,090 

Inch. 
0. 

.000100 
.000388 
.000667 
.001000 
.001200 
.001367 
.001400 
.001433 
.001467 
.001500 
.001567 
.001633 
.001667 
.001700 
.001733 
.001767 
.001800 
.002100 
.004667 
.007333 
.008167 
.009000 

Inch. 
0. 

.000100 
.000238 
.000334 
.000338 
.000200 
.000167 
000033 
'.000033 
.000034 
.00U033 
.000067 
.000066 
.000034 
.000033 
.000033 
.000034 

.000300 
.002567 
.002666 
.000834 
.000838 

Inth. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elaatio  limit. 
Tenaile  strength. 

.000038 

.000083 

.000088 
.000088 

Oeneral  summary. 

Tennile  strength  per  aqnare  inch  of  orieinal  section pounds..    91.000 

Elastic  limit  per  square  inch  of  originalseotion do...    51,000 

Blongation  per  incn  after  rnptare laeh..     .2800 

Elongation  per  inch  under  strain  at  olasticUmit do...  .001800 

Kednction  in  diameter  at  point  of  rapture do...       .162 

Reduction  in  area  after  mptare,  per  centof  original  section -. 40.8 

Position  of  rupture 1  ".8  fhnn  neck 

Character  of  broken sur£soe •tlky 

Elongsttonof  iBohseotkms.... *......« .— .  ''.tt,  ".84*,  '*M 


19-fNCm  ISTfiEL  B.  L.  If OBTAB8. 
TOWG  Wt).  7. 


Ill 


1^0.4840. 


Marks,  gU'J 

Diameter,  ''.564. 

Sectional  jucea,  .«25  Bqaare  inch. 


Eton^itlon 
per  moh. 

Snooenive 
ekmntion 
perlnoh. 

Mt. 

BttooeMive 
pemuuient 

Mt. 

^Hnarks. 

TotaL 

Inch. 

860* 
1,350 
8,500 

5,000 
7.500 
8.750 
10.000 
10,250 
10,500 
10.750 
11,000 
11,850 
11,500 
11,750 
18,000 
18.260 
12.500 
12,750 
13.000 
13.360 
18.500 
38.240 

Potmdt, 
1,000 
6,000 
10.000 
80,000 
80,000 
86.000 
40.000 
41,000 
42.000 
48,000 
44,000 
45,000 
40,000 
47,000 
48,000 
«,080 
50,000 
51,000 
52,000 
53,000 
54,000 
83,800 

0. 

.000100 
.000800 

! 001000 

.001188 
;  0^888 
.001807 
.001400 
.001488 
; 001407 
.001600 
.001507 
.001000 
.0^607 
.0M700 
.001807 
.004007 
;000000 
.007000 
i 000107 

IfUh, 

0. 

.000100 
.000800 

000338 
!000397 
.000188 
.000200 
.000084 
.000088 

.000084 
.000083 
.000007 
.  OOOOw 
.000007 

:oooao7 

.008700 
.001888 
.001000 
.001107 

0. 

0. 

0. 

Initial  loud. 

Shwtto  limit. 
Tenglle^trengtb. 

0. 
0. 

Oil 

Twrtflff §8f BUgBl ygf 'iqTHirp fnxA of orUrfiiAls0otl0ii«*..>*.«»«*«..».«a**«*««».>«*.a...pOWids..    68,860 

Bballo  limit  per  wniaro  inch  of  tirigliiM  Motion do...    48,000 

AeaiDiitioB  per  inen  after  mpture faioh..      .2897 

Bongatlon  per  ineh  under  strain  at  elaetioUmlt do...  .001700 

Bednctkm  fn  diameter  at  point  of  mptore do...       .144 

Redaction  in  area  aftermptore,  percent  of  original  section 44.0 

"^   ""    i of  mptore.....^. l".8fromneok 

rof  broken  siufisM.. silky 

n-eflMliMeliMa.. , , 'M5,  ^'38*. 'M4 
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12-INCH  8TEEL  B.  L.  HOBTAB& 


No.  4839. 


Marks,  g¥;M 

Diameter,  ''.563. 

Sectional  area,  .25  square  inch. 

Oaaged  length,  3''. 


AppUedlondi. 

perlnoh. 

Sncoeflaiv6 
elongatioii 
perinch. 

Pennaaent 
Bet. 

Sll006MiTe 

set 

Bonarktf. 

ToUL 

Peraqnare 
inoh. 

Poundi. 

250 

1,250 

2,500 

6,000 

7,500 

8,750 

10,000 

10,260 

10,600 

10,750 

11,000 

11.250 

11,500 

11.750 

12,000 

12,250 

12,500 

12,750 

13,000 

13,250 

18.500 

13,750 

14.000 

22,010 

Poundt. 
1,000 
5,000 
10,000 
20,000 
80,000 
85,000 
40,000 
41,000 
42,000 
48,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
61,000 
52,000 
58,000 
54.000 
56.000 
66,000 
88,040 

Inch. 
0. 

.000100 
.000300 
.000638 
.000967 
.001138 
.001383 
.001367 
.001400 
.001488 
.001467 
.001500 
.001583 
.001567 
.001633 
.001667 
.001700 
.001788 
.006667 
.008000 
.008888 
.010388 
.01U67 

Inch. 
0. 

.000100 
.000200 
.000883 
000884 
.000166 

;000084 
.000088 

.000083 
.000034 
.000088 

.000084 
.000066 

.000034 
.000088 
.000088 
.004884 
!  001383 
.001883 
.001000 
.000684 

Inch, 
0. 
0. 

Inek. 
0. 

Initialloiid. 

Elastto  limit. 
Tensile  strength. 

0. 
0. 

OenertU  Mtrnmafy. 

Teiiflllettnngth  per  Bquare  ineh  of  original  section pounds..    88,040 

Elastic  limit  per  sanare inch  of  original  section do...    51.000 

EloDgstion  per  inon  after  mptnxe inch..      .2188 

Elongation  per  inch  ander  strain  at  elastic  limit do...  .001783 

Redaction  m  diameter  at  point  of  mptore do...       .143 

Bedaotion  in  area  after  rapture,  per  cent  of  original  section 44.6 

Position  of  rapture l".4ftomneok 

Chsraoter  of  broken  sarfaoe ailky 

«i ^onofinohseottoiis 'M4»M9,".31* 


12-INCH   STEEL   B.  L.  MOETARS. 

Jacket  No.  2. 
No.  4912. 
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Marks,  g?,^ 

Diameter,  '^564. 

Sectional  area,  .25  square  inch. 

Gkiaged  length,  3''. 


Applied  IfmdB. 

per  inch. 

Sncceuive 

Permanent 
•ct. 

SaocessiTe 

Bemarka. 

Total. 

Per  square 
inch. 

eloneatiou 
per  inch. 

Inch. 

0. 

.000100 
.000200 
.000333 
.000334 
.000133 
.000200 
.000067 
.000033 
.000067 
.000066 
.000634 
.001500 
onOKOii 

permanent 
set. 

Pounds. 

250 

1,250 

.   2,500 

5.000 

7.500 

8,750 

10,000 

10,500 

10,750 

11.000 

11.250 

11,500 

11,750 

12,000 

12,250 

Pounds. 
1,000 
5,000 
10.000 
20,000 
30.000 
35,000 
40,000 
42,000 
43,000 
44,000 
45,000 
46.000 
47,000 
48,000 
49.000 

.000100 
.000300 
.000633 
.000967 
.001100 
.001300 
.001367 
.001400 
.001467 
.001533 
.002167 
.003667 
.004333 

Inch. 
0. 
0. 

Inch, 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 

0. 



.005133           .000800 
.006000          .000867 

12,500            50,000 
22, 110             88. 440 

General  summary. 

Tensile  ttmigth  per  square  inch  of  original  section ponnds..    88,440 

Elasticlimit  per  square  inch  of  original  section do...    45,000 

Elongation  per  inon  after  rupture inch..      .2133 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001533 

Reduction  in  diameter  at  point  of  rupture do...       .154 

Reduction  in  area  after  rupture,  per  cent  of  original  section 47. 2 

Position  of  rupture 1".2  ft'om  neck 

Character  of  broken  anrfiioe silky 

EloDgation  of  inch  sections ".12, ".23,  ".29* 

H.  Doc.  373 8 
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12-INCH   BTEKL   B.  L.  M0BTAB8. 


Marks,  i?^;^ 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


No.  4911. 


Applied  loads. 

Elongation 
per  inch. 

SuooeasiTe 
elongation 
perlnch. 

Permanent 
set. 

Saoceadve 

permanent 

set. 

Bemarks. 

Total. 

Per  aquare 
inch. 

Poundi, 
250 

1,250 
2,500 
6,000 
7,500 
8,750 
10,000 
10,500 
10,750 
11,000 
11,250 
11.500 
11,760 
12,000 
12,250 
12,500 
12.760 
13,000 
13,250 
22,540 

Pound; 
1,000 
5,000 
10,000 
20,000 
30,000 
35.000 
40,000 
42,000 
43,000 
44,000 
45  000 

Inch. 
0. 

.000100 
.000333 
.000667 
.001000 
.001167 
.001333 
.001400 
.001433 
.001467 

IwA. 
0. 

.000100 
.000233 
.000334 
.000333 
.000167 
.000166 
.000067 
.000033 
.000034 
.000066 
.000034 
.000066 
.000034 
.000166 
.001100 
.001067 
.001333 
.001834 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  Umit 
Tensile  strsn^h. 

1 

t 

0. 



.000038           .000033 





46,000          .001507 
47,000    ;      .001633 
48,000            oniftflT 

40,000 
60,000 
51,000 
52,000 
53,000 
00,160 

.001833 
.002933 
.004000 
.005333 
.006167 

[ 

1 

i 

General  summary. 

Tensile  strength  per  sqoare  inch  of  original  section pounds. .    90, 160 

Elastic  limit  per  saoare  inch  of  original  section do. . .    48, 000 

Elongation  per  inch  after  rnptare inch. .      .  2000 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001667 

Reduction  in  diameter  at  point  of  rupture do. . .        .144 

Reduction  in  area  after  rupture,  per  cent  of  original  section 44.6 

Position  of  rapture T'.S  fh>m  neck 

Character  of  hroken  surface sUkj 

Elongation  of  inch  seotiOBs 'M3,".2r,  ".» 


12-INCH   STEEL   B.  L.  MORTARS. 

Jaoket  No.  5. 
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No.  4896. 


Marks,  i^^ 

Diameter,  ''.564. 

Sectional  area,  J25  square  inch. 

Ganged  length,  3". 


Applied  loads. 

Elongation 
per  Inch. 

Snocoiislve 
elonsation 
perlnoh. 

Permanent 
Bet. 

SncceaaiTe 

permanent 

set. 

Remarks. 

Total. 

Per  aqiuT« 
incli. 

Poundt. 
250 
1,250 
2,500 
5,000 
7,600 
8,760 
10,000 
10,600 
10,750 
11,000 
11,250 
11,500 
11,750 
12,000 
12,250 
12,500 
12.750 
13,000 
21,660 

PoundB. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
42,000 
43,000 
44,000 
45,000 
46.000 
47,000 
48,000 
49,000 
50,000 
51.000 
62,000 
80,640 

Inch. 
0. 

.000133 
.000300 
000633 

Inch. 
0. 

.000133 
.000167 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 

• 

Tensile  strength. 

. 001000    '       -  000367 

.001200 
.001400 
.001467 
.001533 
.001600 
.001633 
.001667 
.001733 
.005333 
.006333 
.007333 
.008383 
.000333 

.000200 
.000200 
.000067 
.000060 
.000067 
.000083 
.000034 
.000066 
.003600 
.001000 
.001000 
.001000 
.001000 

.000033 

.000038 

General  summary. 

Tensile  strength  per  sqnare  inch  of  original  section pounds..    86,640 

Elastic  limit  per  sauare  inch  of  original  section do...    47,000 

Elongation  per  inch  after  rapture inch . .      .  2200 

Elongation  per  inch  under  strain  at  elastic  limit do...  .0017J3 

Keduction  in  diAmeter  at  point  of  rapture do...       .164 

Redaction  in  area  after  rupture,  per  cent  of  original  section 49.7 

Position  of  rupture r'.6  from  neck 

Character  of  broken  snrface silky  oblique 

BloDgtUonofinohoectioiw 'M3/'.37*, 'M6 
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12-lNCH   STEEL   B.  L.  MORTARS. 


No.  4895. 


Marks,  mt/m 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  3". 


AppUed  loads. 

Elongation 
per  inch. 

Saocesftive 

Permanent 
set. 

Sncoessive 

Kemarks. 

Total. 

Per  eanare 
incli. 

eloneatlon 
per  inch. 

set. 

Pounds. 

250 

1,250 

2,500 

5,000 

7,500 

8,750 

10.000 

10,500 

10,750 

11,000 

11,250 

11,500 

11.750 

12,000 

12,250 

12,500 

12,750 

13,000 

22.300 

Pounds. 
1,000 
5,000 
10,000 
2U.000 
30.000 
36,000 
40,000 
42,000 
43.000 
44,000 
45.000 
46.000 
47.000 
48,000 
49,000 
60,000 
61,000 
52,000 
89,200 

Inch. 
0. 

.000100 
.000267 
.000600 
.000967 
.001133 
.001300 
.001333 
.001867 
.  001400 
.001433 
.001467 
.001500 
.001633 
.003000 
.005500 
.006100 
•    .007333 

Inch. 
0. 
.000100 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

. 000167 
.000333 
.000367 

::::::  "::■: 

.000166 
.000167 
.000033 
.000034 
.000033 
.000033 
.000034 
.000033 
.000133 
.001367 
.002500 
.000600 
.001233 

«• 

0. 

1         

1 

1 

;::"'  i 

1 

1 

1 

General  summary. 

Tensile  strength  per  square  ^nch  oi  oric:inal  section pounds..    89,300 

Klastic  limit  per  square  inch  of  original  section do. . .    47. 000 

Elongation  per  inch  after  rapture Tinch . .      .  1067 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001500 

Reduction  in  diameter  at  point  of  rupture do. . .        .164 

Keduction  in  area  after  rupture,  per  cent  of  original  section 49. 7 

Position  of  ru pture I'M  from  neck 

Character  of  broken  surface silky 

ElongaUon  of  inch  sections , , , , '\30*,  ".16,  ".11 


12-INCH  STEEL  B.  L.  MORTARS. 

Jacket  No.  8. 
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No.  4898. 


Marks,  ^^i 

Diameter,  *'.564:. 

Sectional  area,  .25  sqnare  inch. 

Gauged  length,  3". 


A]»p]ledloa<l8. 

Elongation 
per  inch. 

Sucoeaaire 
elongation 
per  inch. 

Permanent 
set. 

SncceasiTe 

permanent 

set. 

Kemarks. 

Total. 

Per  aqoare 
inch. 

Pounda. 

250 

1,250 

2.500 

5.000 

7,500 

8.750 

10,000 

10,500 

10.750 

11,000 

11,250 

11,500 

11.750 

12,000 

12,250 

12,500 

12,750 

13,000 

13,250 

13,500 

13,750 

23.300 

Pounds, 
1,000 
6,000 
10,000 
20,000 
30,000 
35,000 
40,000 
42,000 
43,000 
44,000 
45.000 
46.000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
66,000 
93,200 

Inch. 
0. 

.000100 
.000300 
.000633 
.000967 
.001133 
.001300 
.001367 
.001400 
.001433 
.001467 
.001500 
.001567 
.001633 
.001667 
.001733 
.003300 
.005000 
.0015333 
.007500 
.008333 

Inch. 
0. 

.000100 
.000200 
.000333 
.000334 
.000166 
.000167 
.000067 
.000033 
.000033 
.000034 
.000033 
.000067 
.000066 
.000034 
.000066 
.001567 
.001700 
.001333 
.001167 
.000833 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 

0. 

General  eummary, 

Tenafle  strength  per  sqtiaro  inch  of  original  section ponnds..    93,200 

Elastic  limit  per  aqoare  inch  of  original  section do...    50,000 

Elongation  per  inch  aft«r  rapture inch..      .2033 

Elongation  per  inch  under  strain  at  elastio  limit do...  .001733 

Beduction  in  diameter  at  point  of  rapture do...       .154 

Bednction  in  area  after  rupture,  per  cent  of  original  section 47.2 

Position  of  mptore "9.  from  neck 

Character  of  broken  surface silky 

Elongatioiisof  inchseotioiu ''.31*,  ".16,  ".14 
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12-INCH  STEEL  B.  L.  MORTARS. 


Marks,  gM.  J. 

Diameter,  ".664. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


'So.  4897. 


Applied  loads. 


Total. 


Poundt. 

250 

1,250 

2,500 

5,000 

7,500 

8,750 

10,000 

10,500 

10,750 

11,000 

11,250 

11,500 

11,760 

12,000 

12,250 

12,500 

12,750 

13,000 

13,250 

13,500 

13,750 

14,000 

23.110 


Per  sqnare 
i&oli. 


Poundt. 

1,000 
5,000 
10,000 
20.000 
30,000 
35,000 
40,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40,000 
50,000 
51,000 
62,000 
53,000 
54,000 
55.000 
56,000 
92,440 


Elongation 
per  Inch. 


Inch. 
0. 

.000183 
.000333 
.000667 
.001033 
.001200 
.001367 
.001400 
.001467 
.001533 
.001567 
.001600 
.001633 
.001667 
.001700 
.001733 
.0U1800 
.005000 
.006333 
.007333 
.008333 
.000333 


Snooessive 
elongation 
perlnoh. 


Inch. 
0. 

.000138 
.000200 
.000334 
.000366 
.000167 
.000107 
.000033 
.000067 
.000066 
.000034 
.000033 
.000033 
.000034 
.000033 
.000033 
.000067 


.001333 
.001000 
.OUIOOO 
.001000 


Permanent 
set. 


Saccessive 

permanent 

set. 


Inch. 


Inch. 


1 

, 

.000088 

.000083 

.000033 

0. 

..! 

Remarks. 


Initial  load. 


Slaatic  limit. 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section •.••■......ponnds..    92,440 

Blaatio  limit  per  BO  uare  inch  of  original  section do...    51,600 

Elongation  per  inch  after  rnptnre inch..      .1800 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001800 

Reduction  in  diameter  at  point  of  mpture do. . .        .  104 

Reduction  in  area  after  rupture,  per  cent  of  original  siMstion 33.5 

Position  of  mpture 1".5  from  neck 

Character  of  broken  surface silky,  serrated,  60  per  cen t ;  grannlar,  40  per  cent.    Opened 

cracks  In  stem  in  viointtv  of  place  of  rapture. 
Elongation  of  inch  sections ".12,  ".29*.  ".13 


TABULATION   OF   TENSION    SPECIMENS   FROM  12-INCH  STEEL    B. 

MORTARS. 


No.  of 
test. 

Position  in  gnn. 

Location 
of  speci- 
mens. 

Elastic 

limit  per 

square 

inch. 

Tensile 
strength 

per 
square 
inch. 

Elonga- 
tion. 

Con- 
traction 
of  area. 

Appearance  of  fracture. 

Pounds. 

Pounds. 

P.et. 

P.rt. 

4838 

Tube  No.  2.... 

Middle.. 

50,000 

92,560 

23.3 

47.2 

Silky. 

4837 

do 

....do... 

51,000 

91,090 

22.0 

49.3 

l)o. 

4840 

Tube  No. 7.... 

....do... 

49,000 

88.960 

22.7 

44.6 

Do. 

4839 

do 

....do... 

51,000 

88,040 

21.3 

44.6 

Do. 

4912 

Jacket  No.2.. 

....do... 

45,000 

88,440 

21.3 

47.2 

Do. 

4911 
4896 

do 

....do  ... 

48,000 
47,000 

90,160 
86.640 

20.0 
22.0 

44.6 
49.7 

Do. 
Silky,  oblique. 

Jacket  No.  5.. 

....do... 

4895 

do 

....do... 

47,000 

89,200 

19.7 

49.7 

«*X 

4898 

Jacket  No.  8.. 

....do... 

50,000 

93,000 

20.3 

47.2 

4897 

do 

....do... 

51,000 

92,440 

18.0 

33.5 

Silky,  serrated,  60 
cent ;    granular, 
percent. 

per 
40 
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Marks,  12  M^Ryj^TB, 

Diameter,  l"."l29. 
Sectional  area,  1  square  inch. 
Length  of  stem,  23''. 
Ganged  length,  20''. 


Applied  loads. 


ToUl. 


Pounds. 
1.000 
2,000 
3.000 
4.000 
5.000 
0.000 
7.000 
8,000 
9,000 
10.000 
11,000 
12,000 
13.000 
14,000 
15.000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22.000 
23,000 
24,000 
25,000 
25,430 


Per  sqnare 
incD. 


^?f"*{f"i  elongation 
per  inch.       j^^'\^^^^ 


Pounds. 
1,000 
2,000 
3,000 
4,000 
5,000 
«,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13.000 
14,000 
15,000 
16.000 
17,000 
18.000 
19.000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,430 


Inch. 
0. 
.000050 
.000105 

.oooieo 

.000215 
.000280 
.000340 
.000400 
.000455 
.000520 
.000500 
.000655 
.000740 
.000815 
.000905 
.001000 
.001105 
.001235 
.001315 
.001430 
.001610 
.001855 
.002150 
.002500 
.003000 


Inch. 
0. 
.000050 
.000055 
.000055 
.000055 
.000065 
.000060 
.000060 
.000055 
.000065 
.000070 
.000065 
.000085 
.000075 
.000090 
.000095 
.000105 
.000130 
.000080 
.000115 
.000180 
.000245 
.000295 
.000350 
.000500 


Permanent 
set. 


Inch. 


SnccessiTe 

permanent 

set. 


Bemarks. 


Inch. 


0. 

.000025 

.000025 

.000055 

.000030 

.000090 

.000045 

.000125 

.000035 

.000210 

.000085 

.000206 

.000085 

.000540 

.000245 

.001025 
.001410 


.000485 
.000385 


Initial  load. 


Tensile  atrengtb. 


Fractured  7".5  from  neck.    Appearance  granular. 
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12-INCH   B.  L.  RIFLED   MORTAil^. 


No.  4791. 


Marks,  ^2  ^mV^* 
Diameter,  l".*l29. 

Sectional  area,  1  square  inch. 
Length  of  stem,  23". 
Gauged  length,  20". 


Applied  loads. 

Eloneation 
per  inch. 

Snccetwive 
elongation 
per  inch. 

Permanent 
set. 

Snccesaive 

permanent 

set. 

1 

1 

Total. 

Per  square 
incli. 

Remarkn.               j 

Pounds. 
1,000 
2,000 

Founds. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
10,000 
20,000 

Inch. 
0. 
.000050 
.000100 
.000150 
.000200 
.000250 
.000300 
.000350 
.000405 
.000455 
. 000510 
.000565 
.000635 
.000700 
.000755 
.000825 
.  000880 
.  000045 
.  001005 
.001050 

Inch. 
0, 
.000050 
.000050 
.000050 
.000050 
.000050 
.000050 
.000050 
.000055 
.000050 
.000055 
.000055 
.000070 
.000065 
.  000<»55 
.000070 
.000055 
.000065 
.000060 
.000045 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

3,000 
4,000 
5,000 

0. 

6,000 

7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13, 000 
14,000 
15,000 
16,000 
17,000 
18.000 
19,000 
20,000 

.000005 

.000005 

.000020 

.000015 

.000045 

.000025 

.000060 

.000015 

.000075 

.000015 

Fractured  at  neck.    Appearance  granular,  with  coarse  dark  spangles. 
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No.  IMl.  - 


Marks,  "W^^ 
Length,  10".6! 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Ganged  length,  5*\ 


1 

Applied  loMls. 

Compres- 

-Sir 

Saooewive 
compres- 
sion per 
inch. 

Permanent 
set. 

SnooeaaiTe 

permanent 

set. 

Remarks. 

TotaL 

PerMoare 
inch. 

Pounds, 
1,000 
2,000 

Pounds. 
1,000 
2,000 
3,000 
4,000 
6,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14.000 
15,000 
16,000 
17.000 
18,000 
19,000 
20,000 
21.000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29.000 
30,000 
31,000 
32.000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41.000 
42.000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
57,060 

Ineh. 
0. 

.00006 
.00010 
.00014 
.00018 
.00022 
.00028 
.00032 
.00036 
.00042 
.00048 
.00054 
.00060 
.00068 
.00072 
.00060 
.00086 
.00092 
.00098 
.00104 
.00112 
.00120 
.00128 
.00186 
.00144 
.00152 
.00162 
.00172 
.00186 
.00200 
.00220 
.00232 
.00266 
.00280 
.00312 
.00348 
.00382 
.00424 
.00480 

'.00596 
.00638 
.00694 
.00792 
.00864 
.00966 
.01048 
.01172 
.01284 
.01384 

Inek. 
0. 

.00006 
00004 
100004 
.00004 
.00004 
.00006 
.00004 
.00004 
.00006 
.00006 
.00006 
.00006 
.00008 
.00004 
.00006 
.00006 
.00006 
.00000 
.00006 
.00008 
.00008 
.00008 
.00008 
.00008 
.00008 
.00010 
.00010 
.00014 
.00014 
.00020 
.00012 
.00024 
.00024 
.00082 
.00(136 
.00034 
.00042 
.00056 
.00060 
.00056 
.00042 
.00056 
.00008 
.00092 
.00082 
.00082 
.00124 
.00112 
.00100 



Ineh, 

0. 

InOi. 
0. 

InitiiUload. 
Ultimate  strength. 

3,000 

4  000 

5^000 

0. 

6,000 

7,000 
8,000 
9,000 
10.000 
11.000 
12.000 
13.000 
14,000 
15,000 
16,000 
17,000 
18.000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26.000 
27,000 
28.000 
29.000 
30,000 
31,000 
32,000 
33,000 
34,000 
35.000 
36,000 
37.000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44.000 
45.000 
46,000 

.00002 

.00002 

.00004 

.00002 

.::;:::::::: 

.00010 

.00006 

. 



.00022 

.00012 



1 

.00050 

.00028 

.00138 

.00088 

1 

1 

.00382 

.00194 

.00642 

.OOHIO 

1    47,000 

48,000 
49.000 
50,000 
57,000 

.01120 

.00478 

1 

Failed  by  triple  flexure. 
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12-INCH  B.  L.  BIFLED  MORTARS. 


Ko.  1092. 


Marks,^2M^^TK, 

Length,  10".6. 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Gauged  length,  5". 


Applied  loads. 


Total. 


Per  square 
iocn. 


Compres- 


sion 


X' 


Successive 
compres- 
sion per 
inch. 


Permanent 
set. 


Snocessive 

permanent 

set. 


Remarks. 


Pounds. 
1,000 
2,000 
8,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9.000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18.000 
19,000 
20,000 
21,000 
22.000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31.000 
82,000 
83,000 
34,000 
35,000 
86,000 
37,000 
88,000 
89,000 
40.000 
41,000 
42,000 
43.000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
57,990 


Poundt. 
1,000 
2,000 
8,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12.000 
18,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21.000 
22,000 
23,000 
24.000 
25,000 
26,000 
27,000 
28.000 
29,000 
30,000 
31,000 
32,000 
33.000 
34,000 
35,000 
36,000 
87,000 
38,000 
39.000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46.000 
47.000 
48,000 
49,000 
50,000 
57,990 


Ineh. 
0. 

.00004 
.00010 
.00014 
.00018 
.00024 
.00028 
.00082 
.00038 
.00044 
.00050 
.00054 
.00062 
.00066 
.00072 
.00076 
.00084 
.00090 
.00096 
.00104 
.00112 
.00118 
.00124 
.00132 
.00140 
.00150 
.00158 
.0U103 
.00180 
.00102 
.00208 
.00226 
.00250 
.00276 
.00314 
.00342 
.00376 
.00422 
.00458 
.00520 
.00580 
.00612 
.00672 
.00716 
.00798 
.00854 
.00920 
.00066 
.01020 
.01068 


Inch. 

0. 

.00004 
.00006 
.00004 
.00004 
.00006 
.00004 
.00004 
.00006 
.00006 
.00006 
.00004 
.00008 
.00004 
.00006 
.00004 
.00008 
.00006 
.00006 
.00008 
.00008 
.00006 
.00006 
.00008 
.00008 
.00010 
.00008 
.00010 
.00012 
.00012 
.00016 
.00018 
.00024 
.00026 
.00038 
.00028 
.00034 
.00046 
.00036 
.00062 
.00060 
.00032 
.00060 
.00044 
.00082 
.00056 
.00066 
.00046 
.00054 
.00048 


Inch. 
0. 


Inch. 
0. 


Initialload. 


.00002 


.00002^ 


.00004 


.00002 


.00010 


.00006 


.00012 


.00050 


.00028 


.00140 


.00090 


.00182 


.00568 


.00810 


.00242 


Ultimate  strenjEth. 


Failed  by  triple  flexure. 
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Marks,  12  MByTBj 

Length,  10".^ 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Gauged  length,  5". 


Ko.  1093. 


Applied  loads. 


Total. 


Poundt. 
1,000 
2,000 
3,000 
4,000 
5.000 
0,000 
7,000 
8,000 
9,000 
10, 000 
11,000 
12,000 
13,000 
14.000 
JS.OOO 
16,000 
17,000 
18,000 
19.000 
20.000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30.000 
31.000 
32,000 
33,000 
34,000 
35,000 
36,000 
37.000 
88.000 
39,000 
40,000 
41,000 
42,000 
43,000 
44.000 
45,000 
46,000 
47.000 
48,000 
49.000 
50,000 
56.960 


Per  square 
incli. 


Pounds. 
1.000 
2,000 
3,000 
4.000 
5,000 
6,000 
7.000 
8.000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20.000 
21,000 
22,000 
23,000 
24.000 
25,000 
26,000 
27,000 
28.000 
29,000 
80,000 
31,000 
32,000 
88,000 
34,000 
35,000 
36.000 
87,000 
88,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47.000 
48,000 
49,000 
50,000 
56,960 


Comprea> 

Biou  per 

inch. 


Inch, 
0. 

.00001 
.00008 
.00012 
.00016 
.00022 
.00028 
.00034 
.00040 
.00046 
.00050 
.00056 
.00062 
.00068 
.00074 
.00080 
.00084 
.00092 
.00098 
.00104 
.00112 
.00118 
.00124 
.00132 
.00142 
.00150 
.00158 
.00168 
.00180 
.00190 
.00204 
.00216 
.00232 
.00254 
.00280 
.00302 
.00324 
.00360 
.00386 
.00424 
.00478 
.00520 
.00566 


.00066 
.00714 
.00748 
.00796 
.00846 


Succesaive ' 
compres-    Permanent 
aion  uer  set, 

incfi. 


Inch. 
0. 

.00004 
.00004 
.00004 
.00004 
.00006 
.00006 
.U0006 
.00006 
.00006 
.00004 
.00006 
.00006 
.00006 
.00006 
.00006 
.00004 
.00008 
.00006 
.00006 
.00008 
.00006 
.00006 
.00008 
.00010 
.00008 
.00008 
.00010 
.00012 
.00010 
.00014 
.00012 
.00016 
.00022 
.00026 
.00022 
.00022 
.00036 
.00026 
.00038 
.00054 
.00042 
.00046 
.00040 
.00060 
.00048 
.00034 
.00048 
.00050 
.00042 


Inch, 
0. 


Succeaaive 

penuanent 

Bet. 


Kemarka. 


Inch. 
0. 


.00004 


.00004 


.00008 


.00004 


.00018 


. 00010 


.00040    I        .00022 


.00060 


.00438 


.00216 


.00638 


Initial  load. 


Ultimate  strength. 


Failed  by  triple  flexure. 
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Mark8/2^B^;,^»- 


12-INCH  B.  L.  RIFLED  M0RTAR8. 


Ko.48il. 


Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Length  of  stem,  23". 
Gauged  length,  20". 


Applied  loads. 

Eloxigation 
per  inch. 

Sacceaaive 
elongation 
perlnch. 

Permanent 
Bet. 

Succoaaive 

permanent 

set. 

Remarks. 

Total. 

Per  SQuare 
inch. 

Pounds. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10.000 
11,000 
12,000 
13,000 
14,000 
15,000 
16.000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
25,410 

Pounds, 
1,000 
2,000 
3,000 
4,000 
5.000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13.000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21.000 
22,000 
23,000 
24.000 
25.000 
25.410 

Inch. 
0. 
.000050 
.000115 
.000175 
.000240 
.000300 
.000365 
.000435 
.000505 
.000586 
.000060 
.000745 
.000845 
.000940 
.001050 
.001180 
.001290 
.001430 
.001630 
.001830 
.002040 
.002300 
.002640 
.003015 
.003510 

Inch. 
0. 
.000050 
.000065 
.000060 
.000065 
.000060 
.000065 
.000070 
.000070 
.000080 
.000075 
.000085 
.000100 
.000095 
.000110 
.000130 
.  000110 
.000140 
.000200 
.000200 
.000210 
.000260 
.000340 
.000375 
.000600 

Inch. 
0. 

Inch. 
0. 

InitUUoad. 
Tensile  strength. 

0. 

.000040 

.000040 

.000090 

.000050 

. 000135 

.000045 

.000210 

.000075 

.000325 

.000115 

.000530 

.000205 

.000840 

.000810 

. 001315 
.001745 

.000505 
.000400 

Fractured  2"  from  neck.    Appearance  dark  granular. 


12-INGH   B.  L.  RIFLED  MORTARS. 
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Ko.  4842. 


Marks,  ^^K''' 
Diameter,  1".129. 

Sectional  area,  1  square  inch. 

Length  of  stem,  23". 

Gauged  length,  20". 


AppUed  loads. 

Elonnition 
per  inch. 

Sueceasive 

Snccessive 

Remarks. 

T««--  ^"mX" 

eloDgation  i  *  *'*"«"«»"•'  permanent 
perlnch.  |        *®^-       |       set. 

Pounds. 
l.OUO 
2,000 
3,000 
4.000 
5,000 
6.000 
7,000 
8,000 
9,000 
10,000 
11.000 
12,000 
13,000 
14.000 
15,000 
16.000 
17.000 
18.000 
19.000 
20,000 
21,000 
22,000 
23,000 

Pomndt. 

1.000 
2,000 
3,000 
4,000 
5,000 
6,000 
7.000 
8,000 
9,000 
10.000 
11,000 
12,000 
13,000 
14,000 
15.000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
25,970 

Inch. 
0. 
.000050 
.000100 
.000150 
.000200 
.000255 
.000805 
! 000360 
.000410 
.000470 
.000540 
.000605 
.000075 
.000750 
.000835 
.000915 
. 001010 
.001180 
.001250 
.001390 
.001550 
.001750 
.001975 
.002190 
.002500 

Inch, 

0. 

.000050 
.000050 
.000050 
.000050 
.000055 
.000050 
.000055 
.000050 
.000060 
.000070 
.000065 
.000070 
.000075 
.000085 
.000080 
.000095 
.000120 
.000120 
.000140 
.000160 
.000200 
.000225 
.000215 
.000310 

Jneh. 
0. 

Inch, 

0. 

Initial  load. 
Tensile  strength. 

0. 

.000010 

.000010 

.000050 

.000040 

.000066 

.  000015 

.000105 

.000040 

.000195 

.000090 

.000305 

.000110 

.000510 

.000205 

24.000 
25.000 
25.970 

.000810 
.001050 

.000300 
.000240 

1           

Fractured  10" .2  from  neck.    Appearance  dark  granular. 
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12-INOH  B.  L.  RIFLED  MORTARS. 


No.  1094. 


Marks,  12  M^i^.TR. 

Length,  10".6? 
Diameter,  I'M  29. 
Sectional  area,  1  square  inch. 
Gauged  length,  5". 


Applied  loads. 


Total. 


Per  sqnare 

I         lUCtl. 

I 


Pounds. 
1,000 
2,000 
3,000 
4,000 
5,000 
6.000 
7,000 
8,000 
9,000 
10,000 
11,000 
12.000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
10. 000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28, 000 
29. 000 
30,000 
31,000 
32. 000 
83, 000 
34,000 
35,000 
36,  000 
37,000 
38,000 
30,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49.000 
50,000 
57,780 


Poundt. 
1,000 
2,000 
3,000 
4.000 
5.000 
6,000 
7,000 
8,  000 
9,000 
10,000 
11,000 
12,000 
13, 000 
14,000 
15,  UOO 
16.000 
17,000 
18,000 
19,000 
20,000 
21, 000 
22,  000 
23,000 
24.000 
25, 000 
26. 000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34.000 
35,000 
36,000 
37,000 
88,000 
30,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
57,780 


Compres- 

aiou  per 

incu. 


Inch. 

0. 
.00004 
.00010 
.00014 
.00018 
. 00020 
.00024 
.00028 
.00032 
.00034 
.00038 
.00042 
.00046 
.00052 
.00056 
. 00062 
.00068 
.00074 
.00080 
.00084 
.00094 
.00102 
.00110 
.  00118 
.00128 
.00140 
.00150 
. 00164 
. 00178 
.00190 
. 00216 
.00234 
.00254 
. 00282 
.00316 
. 00352 
.  00378 
.00412 
.00458 
.00510 
.00558 
.00596 
. 00648 
.00700 
.00754 
.00808 
.00866 
.00904 
.00936 
.00964 


Successive 

ctmipres- 

sioii  per 

inch. 


Inch. 

0. 

.00004 
.00006 
.00004 
.00004 
.00002 
.00004 
.00004 
.00004 
.00002 
.00004 
.00004 
.00004 
.00006 
.00004 
.00006 
.00006 
.00006 
.00006 
.00004 
.  00(110 
.00008 
.00008 
.00008 
.00010 
.00012 
.  00010 
.00014 
.  00014 
.00018 
. 00020 
.00018 
. 0U020 
.000J8 
.  000  '4 
. 00036 
.00026 
.OOO.'tS 
.00046 
.00052 
.00048 
.  00038 
.00052 
.00052 
.00054 
.00054 
.00048 
.00048 
. 0U032 
.00028 


Permanent 
set. 


Saccessive 

permanent 

set. 


Inch.  Inch. 

0.  0. 


.00004 


.00004 


.00022 


.00054 


.00150 


.00506 


.00606 


.00018 


.00032 


.00096 


.00148 


.00208 


.00190 


Remarks. 


Initial  load. 


Ultimate  strength. 


Failed  by  triple  flexure. 


Marks,  M^y^TB, 

Length,  1(K'.5. 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Gauged  length,  5''. 


12-INCH  B.  L.  BIFLED  MOBTARS. 
Fo.  109R 


129 


Compres- 

■ionp«r 

inoL 

SaoceMive 
oompres- 
aionper 

iAOh. 

Fttrmaaent 

Mt. 

SacoMslve 

permanent 

set. 

Bemarks. 

TotaL 

PersquATo 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

8,000 

7,000 

8,000 

9,000 

10,000 

11,000 

13,000 

13,000 

14,000 

15,000 

18,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

38,000 

27,000 

28.000 

29,000 

80,000 

31,000 

32,000 

33,000 

34,000 

35,000 

38,000 

37,000 

88,000 

39,000 

40.000 

41,000 

42,000 
43,000 
44,000 
45.000 
48,000 
47,000 
48.000 
49,000 
90.000 
57,240 

Pounds. 

1,000 

2,000 

8.000 

4,00C 

5,000 

8.000 

7,000 

8.000 

9.000 

10,000 

11,000 

12,000 

13,000 

14,000 

15.000 

16,000 

17,000 

18.000 

19,000 

20,000 

21.000 

22.000 

23.000 

24.000 

25,000 

28.000 

27,000 

28,000 

29,000 

30,000 

81,000 

32,000 

33,000 

34,000 

35,000 

36,000 

87,000 

88,000 

89,000 

40,000 

41,000 

42,000 
43,000 
44,000 
45,000 
48,000 
47,000 
48,000 
49,000 
50,000 
57,240 

Ineh. 

0. 

.00004 
.00008 
.00013 
.00018 
.00023 
.00026 
.00030 

!00038 
.00042 
.00048 
00050 
!00054 
.00060 
.00068 
.00078 
.00064 
.00092 
.00100 
.00110 
.00118 
.00124 
.00134 
.00144 
.00160 
.00174 
.00188 
.00202 
.00222 
.00246 
.00268 
.00206 
.00322 
.00358 
.00400 
.00440 
.00476 
.00522 
.00580 
.00672 

.00702 
.00740 
.00600 
.00860 
.00046 
.01018 
.01088 
.01196 
.01302 

Inch. 
0. 
.00004 
.00004 
.00004 
.00008 
.00004 
.00004 
.00004 
.00004 
.00004 
00004 
!00004 
.00004 
.00004 
.00006 
.00008 
.00010 
.00006 
.00008 
.00008 
.00010 
.00008 
.00006 
.00010 
.00010 
.00016 
.00014 
.00014 
.00014 
.00020 
.00024 
.00022 
.00028 
.00026 
.00036 
.00042 
.00040 
.00036 
.00046 
.00058 
.00092 

.00030 
.00038 
.00060 
.00060 
.00086 
.00072 
.00070 
.00110 
.00104 

Inch. 
0. 

Inch. 
0. 

Initial  loftd. 

Rested  under  load  3 
minutes. 

Ultimate  strength. 

1 

1 

0. 

0. 

1 

1 

1 

.00008    1        .00008 

1 

.00018 

.00010 

.00036 

.00018 



.00084 

.00048 

•  •• 

.00192 

.00108 



.00382 

.00100 

.00614 

.00232 

.01002 

.00368 

Failed  by  triple  flexnre. 
H.  Doc.  373 0 
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12-INCH  B.  L.  RIFLED  MORTABQ. 


No.  i(m. 


Marks,  12  M^^,TB. 

Length,  10"  .5" 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Gauged  length,  5". 


Applied  loAcU. 


Total. 


Pound*. 
1.U00 
2,000 
3,000 
4,000 
5,000 
6.000 
7,000 
8.000 
9,000 
10,000 
11,000 
12,000 
13.000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
20,000 
30,000 
31,000 
32.000 
33,000 
34,000 
35,000 
36,000 
87,000 
38,000 
39,000 
40,000 
41.000 
42,000 
43,000 
44,000 
45,000 
40,000 
47,000 
48,000 
49,000 
60,000 
58,011 


Per  sauare 
incii. 


Pounds. 
1.000 
2,000 
3,000 
4,000 
5,000 
6,000 
7.000 
8,000 
9.000 
10.000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17.000 
18,000 
19.000 
20,000 
21.000 
22,000 
23,000 
24,000 
25,000 
26,000 
27.000 
28,000 
29,000 
30,000 
31.000 
32,000 
33,000 
34,000 
35,000 
36.000 
37,000 
88,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
58,910 


Comprea- 
aion  per 


incJ 


Inch, 
0. 

.00002 
.00006 
.00008 
.00012 
.0C016 
.00020 
.00024 
.00028 
.00034 
.00038 
.00042 
.00048 
.00056 
.00062 
.00070 
.00076 
.00080 


.00094 
.00102 
.00110 
.00110 
.00122 
.00130 
.00144 
.00154 
.00102 
.00174 
.00190 
.00212 
.00230 
.00250 
.00274 
.00904 
.00340 
.00380 
.00416 
.00464 
.00518 
.  00570 
.  00616 
.00604 
.00716 
.00762 
.00826 
.00874 
.00904 


.00956 


Succeaaive 

coioprea- 

aion  per 

inch. 


Inch. 
0. 

.00002 
.00004 
.00002 
.00004 
.00004 
.00004 
.00004 
.00004 
.00006 
.00004 
.00004 
.00006 
.00008 
.00006 
.00008 
.00006 
.00004 
.00008 
.00006 
.00008 
.00008 
.00006 
.00006 
.00008 
.00014 
.00010 
.00008 
.00012 
.00016 
.00022 
.00018 
.00020 
.00024 
.00030 
.00036 
.00040 
.00036 
.00048 
.00054 
.00052 
.00046 
.00048 
.00052 
.00046 
.00064 
.00048 
.00030 
.00034 
.00022 


Pe: 


aet. 


I  Sucoeaaive 

'  I  permanent 

aet. 


Inch, 
0. 


.00004 


.00012 


Jneh, 
0. 


.00004 


.00008 


.00024 


.00040 


.00012 


.00016 


.00072 


.00162 


.00342 


.00558 


.00724 


.00090 


.00180 


.00216 


.00166 


Remarka. 


Initial  load. 


Ultinutte  atnngth. 


Failed  by  triple  flexure. 
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No.  4862. 


Marks,  "MR^TR, 

Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Length  of  stem,  23".5. 
Ganged  length,  20''. 


Applied  loads. 


Total. 


Pounds. 
l.OUO 
2,000 
8,000 
4,000 
5,000 
6,000 
7.000 
8,000 
0,000 
10,000 
11.000 
12,000 
13,000 
14,000 
15^000 
16.000 
17.000 
18.000 
19,000 
20,000 
21,000 
22,000 
23,000 
24.000 
24,100 


Per  Miuure 
'       imcli. 


Pound*. 
1.000 
2,000 
3.000 
4,000 
6,000 
6,000 
7.000 
8,000 
9,000 
10,000 
11.000 
12,000 
13,000 
14,000 
15.000 
16,000 
17,000 
18,000 
19.000 
20,(00 
21.000 
22,000 
23,000 
24,000 
24,100 


Elongation 
per  mch. 


Inek. 
0. 


.000105 
.000160 
.000215 
.000275 
.000335 
.000395 
.000455 
.000525 
.000600 
.000675 
.000750 
.000845 
.000945 
.001040 
.001155 
.001280 
.001420 
.001505 
.001800 
.001990 
.002275 
.002615 


Snoceaaive 
elonff&tion 
per  inch. 


Permanent 
set. 


Sncceasive 

permanent 

set. 


Inch. 
0. 

.000055 
.000050 
.000055 
.000055 
.000060 
.000060 
.000060 
.000060 
.000070 
.000075 
.000075 
.000075 
.000095 
.000100 
.000095 
.000115 
.000125 
.000140 
.000175 
.000203 
.000190 
.000285 
.000340 


Inch.       I       Inch. 
0.  0. 


1 

6. 

.000010 

.000010 

.000045 

.000035 

.000085 

.000040 

.000150 

.000065 

.000245 

.000095 

.000395 

.000150 

.000610 

.000215 

.001050 

.000440 

Bemarks. 


Initial  load. 


Tensile  strength. 


Fractured  9".6  from  neck.    Appearance  granular,  dark  spangles. 
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12-INCH  B.  L.  RIFLED  MORTARS. 


;No.  4863, 


Marks,  "M^TB, 

Diameter,  V'.V29. 
Sectional  area,  1  square  inch. 
Length  of  stem,  23". 
Gauged  length,  20". 


Applied  loads. 

Elongation 
per  Inch. 

Sucoessive 
elongation 
per  inch. 

Permanent 
set. 

Sncoeaaive 

permanent 

set. 

Bemarks. 

Total. 

Per  square 
inch. 

Pounds. 
1,000 
2,000 
8,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
28,540 

Pwmds. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11.000 
12,000 
13,000 
14,000 
15,000 
16.000 
17,000 
18.000 
19,000 
20,000 
21.000 
22,000 
23,000 
24,000 
25,000 
28,540 

Inch. 
0. 

.000056 
.000105 
.000156 
.000205 
.000265 
.000320 
.000370 
.000435 
.000495 
.000550 
.000605 
.000660 
.000745 
.000805 
.000890 
.000955 
.001055 
.001160 
.001255 
.001400 
.001500 
.001690 
.001850 
.002070 

Ineh. 
0. 

.000055 
.000050 
.000050 
.000050 
.000060 
.000055 
.000050 
.000065 
.000060 
.000055 

Inch, 
0. 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

.000005 

.000005 

.000035 

.000030 

.000055 
.000055 

.000050 

.000015 

.000085 

.000060 

.000085 

.000065   • 

.000100 

.000095 

.000105 

.000145 

.000100 

.000190 

.000160 

.000220 

.000060 

.000010 

.000100 

.000040 

.000150 

.000050 

.000225 

.000075 

.000345 

.000120 

.000545 
.000700 

.000200 
.000155 

' 

I 

Fractured  at  neck.    Appearance  granular. 
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Marks,  »itt,Tj, 

JDiameter  i/,: 
Sectioi.aj'aiLl29. 

Ganged  h^,^  square  inch. 


:So.  1097. 


ComprM- 
mion  per 

!0. 


m 


'-^/    j^*  ooo 
^  jtfw  ooo 

A  A.  OOO 
i^,  OOO 
f  ^,  OOO 


inci 


.€0004 

.00010 

.00016 

.  OOO20 

•  000*26 

.00032 

.00036 

.00042 

.00043 

.0O052 

.00060 

.OO066 

.00072 

.00080 

.OO0B6 

.00004 

.00100 

.00100 

,O01U 

.O0122 

.00130 

.00138 

.00144 

.00154 

.00166 

.00176 

.00188 

.00202 

.00220 

.00230 

.00256 

.00274 

.00300 

.00330 

.00363 


.00432 
.00474 
.00632 
.00580 
.00616 
.00664 
.00730 
.00782 
.00840 
.00806 


.01038 
.01110 


SnoceaslTe 

oompres- 

sioQ  per 

inon. 


Inch. 
0. 
.00004 

.00006 
.00006 
.00004 
.00006 
.00006 
.00004 
.00006 


.00004 
.00008 
.00006 
.00006 
.00008 
.00006 
.00008 
.00006 
.00006 
.00008 
.00008 
.00008 
.00008 
.00006 
.00010 
.00012 
.00010 
.00012 
.00014 
.00018 
.00016 
.00020 
.00018 
.00026 
.00030 
.00032 
.00036 
.00034 
.00042 
.00058 
.00048 
.00036 
.00048 
.00066 
.00052 
.00058 
.00056 
.00064 
.00078 
.00072 


Permanent 
set. 


Ineh. 

0. 


.00002 


.00008 


.00018 


.00030 


.00064 


.00144 


.00318 


.00538 


.00826 


SnoceesiTe 
permAoent 


Inch, 
0. 


.00002 


.00006 


.00010 


.00012 


.00060 


.00174 


.00220 


Bemarka. 


Initialload. 


Ultimate  strength. 


^edl>ytripl®fl«are. 
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la-mCH  B.  L.  RIFLED  M0BTAB8. 


Marks,  ^^^^^ 

Length,  10"^ 

Diameter,  1".129. 

Sectional  area,  1  square  inch. 

Ganged  length,  5''. 


'So.  1098. 


Applied  loads. 

Compres- 
sion per 
inch. 

Snoeeaaive 
compres- 
sion per 
inch. 

Permanent 

set. 

Sncoeaaire 
set. 

Remarks. 

Total. 

Per  square 
inch. 

Poundt. 

1.000 
2,000 
8,000 
4,000 
5,000 
6.000 
7,000 
8.000 
9.000 
10,000 
11,000 
12,000 
13,000 
14.000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,00(1 
21.000 
22.000 
23.000 
24.000 
25,000 
26.000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
85,000 
36,000 
37,000 
38.000 
39.000 
40,000 
41,000 
42,000 
43,000 
44,000 
45.000 
46.000 

47.000 
48,000 

49,000 
50,000 
67,300 

Pounds. 
1,000 
2.000 
3,000 
4,000 
5,000 
6,000 
7,000 
8.000 
»,QP0 
10,000 
11.000 
12.000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23.000 
24,000 
25,000 
26,000 
27.000 
28,000 
29,000 
80,000 
31,000 
32,000 
33,000 
34,000 
85,000 
86.000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 

47,000 
48,000 

49,000 
50,000 
57,300 

Inch. 
0. 

.00004 
.00008 
.00014 
.00020 
.00024 
.00030 
.00034 
.00040 
.00044 
.00050 
.00056 
.00062 
.00070 
.00074 
.00080 
.00086 
.00004 
.00100 
.00104 
.00112 
.00120 
.00128 
.00138 
.00144 
.00154 
.00164 
.00178 
.00188 
.00202 
.00218 
.00234 
.00254 
.00278 
.00304 
.00336 
.00366 
.00416 
.00448 
.00484 
.00530 
.00570 
.00014 
.00658 
.00696 
.00788 

.00762 
.00784 

.00798 
.00806 

Jneh. 

0. 

.00004 
.00004 
.00006 
.00006 
.00004 
.00006 
.00004 
.00006 
.00004 
.00006 
.00006 
.00006 
.00008 
.00004 
.00006 
.00006 
.00008 
.00006 
.00004 
.00008 
.00008 
.00008 
.00010 
.00006 
.00010 
.00010 
.00014 
.00010 
.00014 
.00016 
.00016 
.00020 
.00024 
.00026 
.00032 
.00030 
.00050 
.00032 
.00036 
.00046 
.00040 
.00044 
.00044 
.00038 
.00042 

.00024 
.00022 

.00014 
.00008 

Inch, 
0. 

Inch. 
0. 

Initial  load. 

Deflects,  conrex  on  the 
micrometer  side. 

Ultimate  strength. 

0. 

.00002 

.00002 

.00004 

.00002 

.00012 

.00008 



.00022 

.00016 

.00052 

.00030 



.00126 

.00074 

.00280 

.66i54 

:;::;::;:::::::::::::::: 

.00460 

.00180 

.00564 

.00104 

Failed  by  triple  flexure. 
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No.  1009. 


Marks,  "V*  J  "^ 

Length,  KK'.S* 

Diameter,  1".129. 

Sectional  area,  1  sqaare  inch. 

Ganged  length,  5''. 


AppUedJoads.' 

CompTW- 

nioQper 

inch. 

SacreMive 

eompres- 

»ion  per 

inch. 

Permanent 
set. 

SocceMive 

permanent 

set. 

Remarks. 

Total. 

Piounda. 

1,000 

2.000 

3,000 

4.000 

5,000 

6,000 

7,000 

8,000 

9,000 

10.000 

11,000 

12,000 

13.000 

14,000 

15  000 

10.000 

17.000 

laooo 

19,000 
20,000 
21.000 
22,000 
23,000 
24,.000 
25.000 
20.000 
27,000 
28.000 
29,000 
30.000 
31.000 
82,000 
33,000 
34,000 
35  000 
30.000 
37.000 
38.000 
39,000 
40,000 
41,000 
42.000 
43,000 
44,000 

45.orjo 

40.000 
47,000 
48.000 
49.000 
50,000 
58,300 

''"'Ch.*" 

Pounds. 
1.009 
2,000 
3.000 
4,000 
5.000 
6.000 
7,000 
8.000 
9,000 
10,000 
11.000 
12.000 
13,000 
14.000 
15.000 
16.000 
17.000 
18,000 
19,000 
20,000 
21,000 
22.000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,  COO 
36,000 
37,000 
38.000 
39,000 
40,000 
41,000 
42,000 
43,000 
44.000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
58,300 

Inch. 
0. 

.00004 
.00008 
.00014 
.00018 
.00024 
.00028 
.00034 
.00038 
.00044 
.00050 
.00056 
.00062 
.00068 
.00072 
.00078 
.00086 
.00002 
.00096 
.00104 
.00112 
.00118 
.00124 
.00132 
.00140 
.00152 
.00164 
.00174 
.00186 
.00198 
.00216 
.00236 
.00258 
.00280 
.00308 

.00378 
.00418 
.00464 
.00506 
.00556 
.00604 
.00650 
.00704 
.00742 
.00794 
.00840 
.00880 
.00918 
.00956 

0. 

.00004 
.00004 
.00006 
.00004 
.00006 
.00004 
.00006 
.00004 
.00006 
.00006 
.00006 
.00006 
.00006 
.00004 
.00006 
.00008 
.00006 
.00006 
.00006 
.00008 
.00006 
.00006 
.00008 
.00008 
.00012 
.00012 
.00010 
.00012 
.00012 
.00018 
.00020 
.00022 
.00022 
.00028 
.00034 
.00036 
.00040 
.00046 
.00042 
.00050 
.00048 
.00040 
.00054 
.00038 
.00052 
.00046 
.00040 
.00038 
.00098 

Inch. 
0. 

Inch. 

0. 

Initialload. 
Ultimate  strength. 

0. 

.00002 

.00002 

.00006 

.00004 

.00013 

.00006 

!;'!!:;;;:;:i"""""" 

.00024 

.00012 

.00052 

.00028 

.00136 

.00084 

.00306 

.00170 

.00514 

.00208 

.00704 

.00100 

Failed  by  triple  flexure. 
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12-INCH  B.  L.  RIFLED  M0BTAB8, 


Ko.  4878. 


Marks,  "ME^TK. 

Diameter,  V\i29. 
Sectional  area,  1  sqaare  inch. 
Length  of  stem,  23''. 
Gauged  length,  20''. 


Applied  loads. 

Elonntioii 
per  inoh. 

SnocesaWe 
elongation 
per  Inch. 

Permanent 
set. 

SncceeaiTe 

permanent 

aet. 

Bemarks. 

■ .  *♦  * 

Total. 

Per  sqnare 
inch. 

Pounds. 
1,000 
2,000 
8,000 
4.000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11.000 
12.000 
13.000 
14,000 
15,000 
16.000 
17.000 
18.000 
19.000 
20,000 
21.000 
22,000 
23,000 
24.000 
25,000 
80.420 

Pounds. 

1.000 

2,000 

8.000 

4.000 

6.000 

6,000 

7,000 

8,000 

9.000 

10,000 

11,000 

12,000 

13.000 

14.000 

15,000 

16,000 

17.000 

18.000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

80.420 

Ineh. 
0. 

.000060 
.000095 
.000145 
.000195 
.000245 
.000295 
.000345 
.000395 
.000450 
.000500 
.000550 
.000610 
.000665 
.000735 
.000805 
.000885 
.000950 
.001010 
.001105 
.001230 
.001300 
.001420 
.001540 
.001685 

Ineh, 

0. 
.000060 
.000045 
.000050 
.000050 
.000050 
.000050 
.000050 
.000050 
.000055 
.000050 
.000050 
.000060 
.000055 
.000070 
.000070 
.000080 
.000065 
.000060 
.000095 
!  000125 
.000070 
.000120 
.000120 
.000145 

Ineh, 

0. 

Ineh. 
0. 

Initial  load. 
Tenaile  atrength. 

0. 

.000015 

.000015 

.000020 

.000006 

.000045 

.000025 

.000060 

.000015 

.000093 

.000035 

.000145 

.000050 

.000215 

.000070 

.000340 
.000420 

.000025 
.000060 

1  ' 

Fractured  1".8  from  neck.    Appearance  fine  granular. 


12-IKOH   B.  L.  RIFLED   MORTARS. 


137 


Ko.  4879. 


Marks,  ^»^J*^^E, 

Diameter,  V\129. 
Sectional  area,  1  square  inch. 
Length  of  stem,  23''. 
Gauged  length,  20". 


.   Applied  IfMdii. 

• 

Eloneation 
per  Inch. 

SaccessiTe 
eloDflnition 
perlnch. 

Penuaneiit 
Bet 

Successive 

pennmnent 

set. 

Remarks. 

TotaL 

Per  mhjuv 
iiM^. 

Poimdt. 
1.000 
2,000 
3,000 
4,000 
5,000 
6.000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14.000 
15,000 
16.000 
17,000 
18,000 
19,000 
20.000 
21,000 
22,000 
23,000 
24,0UU 
25.000 
29,600 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6.000 

7,000 

8,000 

9,000 

10,000 

11,000 

12.000 

13,000 

14,000 

15,000 

16.000 

17,000 

18.000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

29,600 

Inch. 
0. 

.000050 
.000100 
.000150 
.000200 
.000250 
.000300 
.000345 
.000395 
.000450 
.000500 
.000556 
.000610 
.000685 
.000745 
.000805 
.000870 
.000950 
.001025 
.001100 
.001200 
.001295 
.001400 
.001545 
.001605 

Inch. 
0. 

.000050 
.000050 
.000050 
.000050 
.000050 
.000050 
.000045 
.000050 
.000055 
.000050 
.000055 
.000055 
.000075 
.000060 
.000060 
.000065 
.000080 
.000075 
.000075 
.000100 
.000095 
.000105 
.000145 
.000150 


Inch. 
0. 

Ineh. 
0. 

Initial  load. 
Tensile  8tren£th. 

6. 

.000015 

.000015 

.000040 

.000025 

.000050 

.000010 

000075 

.000025 

.000105 

.000030 

.000150 

.000045 

.000215 

.000065 

.000340 
.000425 

.000125 
.000085 

1 



Fractured  1''.8  from  neck.    Appearance  fine  granular. 
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12-INCH  B.  L.  RIFLED  MORTARS. 


No.  1106. 


12  K  Sm  T  R, 


Marks,       jj» 

Length,  10".5: 

Diameter,  1".129. 

Sectional  area,  1  square  inch. 

Gauged  length,  5". 


Applied  loads. 

Comprea- 

aioii  per 

inch. 

SncceasivG 

comprea- 

aion  per 

inch. 

Permanent 
set. 

Racceaaive 

permanent 

aet. 

• 

Kemorka. 

Total. 

Per  nqnare 
inch. 

Pounda. 

1,000 
2,000 
3.000 

Pounds. 
1.000 
2.000 
8,000 
4.000 
6,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15.000 
16,000 
17.  000 
18,000 
19,000 
20,000 
21,000 
22,000 
23.000 
24.000 
25,000 
26,000 
27,000 
28.000 
29,000 
30.009 
31,000 
32,000 
33,000 
34,000 
35.000 
36,  000 
87,000 
38,000 
39,000 
40.000 
41,000 
42,000 
43,000 
44,000 
45.  000 
46.000 
47,000 
48.000 
49,000 
50,000 
68,680 

Inch. 
0. 

.00004 
.00008 
.00014 
.00018 
.00022 
.00026 
.00030 
.00036 
.00040 
.00044 
.00050 
.00054 
.00058 
.00064 
. 00070 
. 00074 
.00080 
.00086 
.00092 
.00098 
.00104 
.00112 
.00118 
.00124 
.00132 
.00140 
.00146 
.00154 
.00164 
.00172 
.00186 
.00200 
.00220 
.00240 
.00264 
.00292 
.00322 
.00360 
.00398 
.00430 
.00464 
.00516 
.00560 
.00602 
.00640 
.00684 
.00730 
.00780 
.00842 

Inch, 

0. 

.00004 
.00004 

.ooooe 

.00004 
. 00004 
.00004 
.00004 
.00006 
.00004 
.  00004 
.00006 
.00004 
.00004 
. 00006 
. OOOCO 
.00004 
.00006 
.(^0006 
.00006 
.00006 
.00006 
. 00008 
.00006 
.00000 
. 00008 
.00008 
.00006 
.00008 
".  00010 
.00008 
.00014 
.00014 
.00020 
.00020 
.00024 
.00028 
.  00030 
.00038 
.00038 
.00032 
.00034 
.00052 
.00044 
.00042 
.000d8 
.  00044 
.00046 
.00050 
.00062 

Inch. 

0. 

Ineh. 

0. 

Initial  load. 
Ultimate  strength. 

1 

4.000 

5,000 

0. 

6.000 



7,000 
8,000 

9,000 

1 

10. 000 
11,000 

. 00002 

.00002 

12,  000 

13,000 

14,000 

15.000 
16.000 

.66664 

.00002 

17,000 



18,000 

19,000 

20,000 
21.000 

.00012 

.00008 

22,000 
23,000 

24,000 

1 

25.000 
26.000 

.00018 

.00006 

27.000 

! 

28,000 

29,000 

30,000 
31, 000 

.00036 

.00018 

82,000 

33,000 

34,000 

> 

35.000 
36,000 

.00084 

.00048 

37.  000 

88,000 

39,000 

40,000 
41.000 

. 00216 

.00132 

42,000 

43,000 

44,000 

45.000 
46,000 

.  00396 

.66180 

47,000 

48,000 

49,000 

50,000 
68,680 

.00600 

.00204 

Failed  by  triple  flexure. 


12-IKCH  B.  L.  EIFLED   M0BTAR8. 
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Marks,  ^2  M^;*^^^ 
Length,  lO^'i! 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Gauged  length,  5^'. 


If o.  1107. 


Applied  loads. 

Comprm- 

sioD  per 

inch. 

Successive 

compres- 

sion  per 

inch. 

Pennanent 

set. 

SnocesslTe 

permanent 

set. 

Bemarks. 

Total. 

Per  sqnare 

1.000 

iooo 

3,000 
4,000 
6,000 

0,000 
7,000 
8,000 
9,000 
10,000 
ll.OOO 
12,000 
13,000 
14,000 
15,000 
10,000 
17,000 
10.000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27.000 
28,000 
29,000 
30,000 
31.000 
82,000 
33,000 
34,000 
35,000 
36,000 
87,000 
38,000 
39.000 
40,000 
41,000 
42,000 
43.000 
44,000 
45,000 
40.000 
47,000 
48,000 
40.000 
50,000 
06.300 

PtmndM. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16.000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24.000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43.000 
44.000 
45,000 
46,000 
47.000 
48,000 
49,000 
50.000 
66,300 

Inch, 
0. 

.00004 
.00008 
.00012 
.00018 
.00022 

.00030 
.00036 
.00042 
.00046 
.00052 
.00058 
.00062 
.00060 
.00072 
.00078 
.00082 
.00090 
.00096 
.00102 
.00108 
.00116 
.00122 
.00126 
.00134 
.00142 
.00150 
.00160 
.00168 
.00180 
.00196 
.00210 

.00244 
.00270 
.00296 

.00302 
.00400 

.00480 
.00522 
.00570 
.00612 
.00660 
.00704 
.00750 
.00798 
.00840 

Inch. 
0. 

.00004 
.00004 
.00004 
.00006 
.00004 
.00004 
.00004 
.00006 
.00006 
.00004 
.00006 
.00006 
.00004 
.00004 
.00006 
.00006 
.00004 
.00008 
.OWKMJ 
.00006 
.00006 
.00008 
.00006 
.00004 
.00008 
.00008 
.00008 
.00010 
.00008 
.00012 
.00016 
.00014 
.00016 
.00018 
.00026 
.00026 
.00030 
.00036 
.00088 
.00044 
.00036 
.00042 
.00P48 
.00042 
.00048 
.00044 
.00046 
.00048 
.00042 

Inch, 

0. 

Inch. 

0. 

Initial  load. 
Ultimate  strength. 

.00002 

.00002 

.00004 

.00002 

.00006 

.00002 



.00012 

.00006 



.00018 

.00006 

.00036 

.00018 

.00088 

.00052 

. 



.00216 

.00128 



1 

.00400 

.00184 

.00696 

.00196 

Failed  by  triple  flexure. 
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Marks,  ^2  ^mV^* 


12-INCH   B.  L.  BIFLKD  MOBTABS. 


No.  1108, 


Length,  10".5. 
Diameter,  l'M29. 
Sectional  area,  1  square  inclu 
Gauged  length,  5". 


AppliedlottdB. 

Compree- 

ftion  per 

incE. 

Sncoeaaire 

oompree- 

sionper 

Inob. 

Pennanent 
Bet. 

SaceeMire 

permanent 

•et. 

Remarks. 

Total. 

Persaoare 
inch. 

Pounds. 
1,000 
2.0UO 
3,000 
4.000 
6,000 
6,000 
7,000 
8.000 
9,000 
10,000 
11,000 
12.000 
13,000 
14.000 
16,000 
16,000 
17,000 
18.000 
19,000 
20,000 
21,000 
22,000 
23,000 
24.000 
25.000 
26.000 
27,000 
28,000 
29.000 
30,000 
81,000 
82,000 
83,000 
34,000 
85.000 
36,000 
37,000 
38,000 
80.000 
40,000 
41,000 
42,000 
43,000 
44,000 
46,000 
46,000 
47,000 
48,000 
49,000 
60,000 
60,360 

Pounds, 
1.000 
2,000 
3,000 
4,000 
5,000 
6.000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
16,000 
16.000 
17,000 
18,0U0 
19,000 
20,000 
21,000 
22.000 
23,000 
24,000 
26,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
83,000 
34,000 
35,000 
86,000 
37,000 
38,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
69,380 

Ineh, 
0. 
.00004 

.00008 
.00012 
.00016 
.00020 
.00024 
.00028 
.00034 
.00040 
.00044 
.00050 
00056 
.00060 
.00064 
.00070 
.00076 
.00080 
.00086 
.00092 
.00008 
.00102 
.00110 
.00116 
.00120 
.00128 
.00136 
.00142 
.00148 
.00168 
.00164 
.00174 
.00184 
.00196 
.00212 
.00228 
.00242 
.00270 
.00298 
.00320 
.00360 
.00300 
.00438 
.00470 
.00510 

.  UWlUO 

.00602 
.00642 
.00698 
.00736 

Jnoh. 
0. 
.00004 
.00004 
.00004 
.00004 
.00004 
.00004 
! 00004 
.00006 
.00006 
.00004 
.00006 
.00006 
.00004 
.00004 
.00006 
.00006 
.00004 
.00006 
.09006 
.00006 
.00004 
.00008 
.00006 
.00004 
.00008 
.00008 
.00006 
.00006 
.00010 
.00006 
.00010 
.00010 
.00012 
.00016 
.00016 
.00014 
.00028 
.00028 
.00022 
.00040 
.00030 
.00048 
.00082 
.00040 
.00046 
.00046 
.00040 
.00056 
.00038 

Inch, 
0. 

IWfh, 

0. 

»  .  *  - 
Initial  load.   ', »  »-    *    \- 

mtimateatraiigth. 

0. 

.00004 

.00004 

.00006 

.00002 

.00008 

.00002 

.00016 

.00008 

.00020 

.00010 

.00058 

.00032 

.00140 

.00082 

::::::*■;:::  :::::::::::: 

.00300 

.00160 

.00496 

.00196 

Failed  by  triple  flexure. 


12-INCH  B.  L.  BIFLED  M0BTAB8. 
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No.  4906. 


12HB«TB, 


Marks,  ^     ^  > 
Diameter,  l''.i29. 
Sectional  area,  1  square  inch. 
Length  of  stem,  23''. 
Ganged  length,  20''. 


Applied  loads. 

ElDAKstlon 
per  Inch. 

SaooeMire 
per  loch. 

Bet. 

Saooeesive 

permaneot 

set. 

Bemftrks. 

Total. 

Peraqiuure 
indi. 

Pounds. 
1,000 
2,000 
3,000 
4,000 
6,000 
6.000 
7.000 
8.000 
9,000 
10,000 
11.000 
12,000 
13,000 
14,000 
15,000 
16,000 
17.000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
24,900 

Pound*. 
1.000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17.000 
18,000 
19,000 
20,000 
21.000 
22,000 
23,000 
24,000 
24,900 

Inch. 
0. 
.000060 

.000105 
.000155 
.000210 
.000275 
.000345 
.000400 
.000466 
.000640 
.000610 
.000695 
.000775 
.000600 
.000906 
.001025 
.001165 
.001800 
.001455 
.001625 
.001805 
.002060 
.002300 
.002550 

Inch. 
0. 

.000050 
.000056 

.000050 
.000065 
.000065 

.000070 
.000055 
.000065 
.000075 
.000070 
.000085 
.000060 
.000085 
.000045 
.000125 
.000120 
.000135 
.0001^5 
.000170 
.000180 
.000145 
.000250 
.000250 

Inch. 
0. 

Inch. 
0. 

InitiAlload. 
Tensile  strength. 

.000010 

.ooooio 

.000050 

.000040 

.000080 

.000030 

.000110 

.000030 

.000185 

.000075 

.000270 

.000065 

.000440 

.000170 

.000690 

.000250 

.001005 

.000315 

Fractured  3".60  from  neck.    Appearance  granular. 


142 


12-INCH  B.  L.  BIFLED  MOBTABS. 


ISo.  490& 


Marks,  12  M^TR. 

Diameter,  l''.i29. 
Sectional  area,  1  square  inch. 
Length  of  stem,  17". 
Gauged  length,  10". 


AppUedloada. 

Sfic«es8ive 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  sqiiaro 
incb. 

P**^*°^"     1  per  Inch. 

Pounds. 

1.000 

2,000 

3,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13.000 

14,000 

15,000 

16,000 

17,000 

18,000 

19.000 

20,000 

21,000 

22.000 

23,000 

24.000 

25,000 

29,900 

Pounda. 

1,000 

2.000 

8.000 

4,000 

6,000 

6,000 

7.000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

16,000 

16.000 

17,000 

18,000 

19.000 

20,000 

21,000 

22,000 

23,000 

24,000 

25.000 

29,900 

Inch. 

0. 

.000040 
.000100 
.000140 
.000190 
.000250 
.000300 
.000380 
.000420 
.000490 
.000560 
.000610 
.000690 
.000750 
.000820 
.000910 
.001000 
.001090 
.001190 
.001290 
. 001410 
.001620 
.001700 
.001880 
.002100 

Jneh. 
0. 

.000040 
.000060 
.  000040 
.000050 
.000060 
.000050 
. 000080 
.000040 
.000070 
.000070 
.000050 
.000080 
. 000060 
.000070 
.000090 
.000090 
.000090 
.000100 
.000100 
.000120 
.000110 
.000180 
.000180 

Inch, 
0. 

Inch. 
0. 

Initialload. 
Tensile  strength. 

.000010 

.000010 

.000030 

.000020 

.000080 

.000050 

.000000 

.000010 

.000110 

.000020 

.000170 

.000060 

.000220 

.000050 

.000320 

.000100 

. 000510 
.000680 

.000190 
.000170 

Fractured  five-eighths  inch  from  neck,    Ax)pearance  granular. 


12-INCH   B.  L.  RIFLED   MOKTAKS. 
l^o.  1118. 
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12HBmTR, 


Marks,  — ^^^^ 
Length,  10".5. 
Diameter,  l'M29. 
SSectioDal  area,  1  square  inch. 
Gauged  length,  o"' 


A" 


Applied  loads. 


j     TOUI.      ^"iX^ 


1.000 
2,000 
3,000 
4,000 
5.000 
6,000 
7,000 
8,000 
0,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19.000 
20,000 
21,000 
22,000 
23.000 
24,000 
25,000 
28,000 
27.000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37.000 
38,000 
39,000 
40,000 
41,000 
42.000 
43.000 
44,000 
45.000 
46.000 
47,000 
48,000 
40,000 
50,000 
50,800 


Pounds. 
1,000 
2.000 
3.000 
4.000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11.000 
12,000 
13.000 
14,000 
15.000 
16,000 
17,000 
18,000 
19.000 
20,000 
21.000 
22,000 
23,000 
24.000 
25.000 
26.000 
27.000 
28.000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35.000 
36,000 
87,000 
38,000 
39,000 
40,000 
41,000 
42.000 
43,000 
-  44.000 
45,000 
46,000 
47,000 
48,000 
49.000 
50,000 
69,800 


Compies- 

aion  p«r 

inch. 


Inch. 
0. 
.00004 
.00006 
.00010 
.00016 
.00022 
.00026 
.00030 
.00036 
.00042 
.00048 
.00054 
.00060 
.00064 
.4)0072 
.00078 
.00084 
.00090 
.00096 
.00102 
.00112 
.  00118 
.00124 
.00136 
.00142 
.00152 
.00162 
.00174 
.00184 


Saccesflive 

conipres- 

siou  per 

inch. 


.00218 
.00230 


.00280 
.00306 
.00342 
.00364 
.00400 
.00440 
,00474 
.00518 
.00552 
.00596 
.00636 
.00670 
.00714 
.00748 
.00782 
.00810 
.00832 


Jneh. 

0. 
.00004 
.00002 
.00004 
.00006 
.00006 
.00004 
.00004 
.00006 
.000(« 
.00006 
.00006 
.00006 
.00004 
.00008 
.00006 
.00006 
.00006 
.00006 
.000U6 
.00010 
.00006 
.00006 
.00012 
.00006 
.00010 
.00010 
.00012 
.00010 
.00016 
.00018 
.00012 
.00022 
.00028 
.00026 


.00022 
.00036 
.00040 
.00034 
.00044 
.00034 
.00044 
.00040 
.00034 
.00044 
.00034 
.00034 
.00028 
.00022 


Permanent 
set. 


Inch. 
0. 


I    —.00005 


SuoooBsiTe 
IMsrmanent 


Inch. 

0. 


—.00005 


.00005 


Bemarks. 


Initial  load. 


.00002 


.00002 


.00020 


.00012 


.00050 


.00276 


.00448 


.00688 


.00084 


.00142 


.00172 


.00140 


Dltimate  strength. 


Failed  by  triple  flexure.    Deflected  upward  at  the  middle. 
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12-INCH   B.  L.  BIFLED   HORTAHS. 
No.  1119. 


Length,  lO^'i. 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Ganged  length,  5'^ 


Applied  loads. 


Total. 


Per  square 
inch. 


Compres- 
sion per 
inch. 


Saocessive 
compres- 
sion per 
inch. 


Permanent 
set. 


Saccesaive 
permanent 

set. 


Remarks. 


1,000 
2,000 
3,000 
4,000 
5,000 
6  000 
TiOOO 
8.000 
9,000 
10.000 
11,000 
12,000 
13,000 
14,000 
15,000 
16.000 
17,000 
18,000 
19,000 
20,000 
21,000 
22.000 
23,000 
24,000 
25.000 
26,000 
27,000 
28,000 
29,000 
30,000 
81,000 
32,000 
33,000 
84,000 
35.000 
86,000 
87,000 
88.000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45.000 
46,000 
47,000 
48.000 
49.000 
50,000 
61,700 


1,000 
2.000 
3,000 
4.000 
5.000 
0.000 
7.000 
8,000 
9.000 
10,000 
11,000 
12.000 
13,000 
14.000 
15.000 
16,000 
17.000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24.000 
25,000 
26,000 
27,000 
28,000 
29,000 
80,000 
81,000 
82,000 
88,000 
34.000 
35,000 
36,000 
87,000 
88,000 
39,000 
40,000 
41,000 
42,000 
48.000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
61,700 


0. 
.00004 

.00008 
.00014 
.00018 
.00022 
.00028 
.00032 
.0Q040 
.00044 
.00050 
.00054 
.00060 
.00006 
.00070 
.00078 
.00084 
.00068 
.00098 
.00102 
.00112 
.00116 
.00124 
.00132 
.00140 
.00152 
.00158 
.00170 
.00180 
.00196 
.00220 
.00234 
.00256 
.00280 
.00308 
.00844 
.00380 
.00414 
.00458 
.00502 
.00540 
.00686 
.00622 
.00668 
.00720 
.00762 
.00806 


.00888 


Inch. 
0. 

.00004 
.00004 
.00006 
.00004 
.00004 
.00006 
.00004 
.00008 
.00004 
.00006 
.00004 
.00006 
.00006 
.00004 
.00008 
.00006 
.00004 
.00010 
.00004 
.00010 
.00004 
.00008 
.00008 
.00008 
.00012 
.00006 
.00012 
.00010 
.00018 


.00014 
.00022 
.00024 


.00036 
.00036 
.00034 
.00044 
.00044 
.00038 
.00048 
.00034 
.00046 
.00052 
.00042 
.00044 
.00044 
.00038 
.00048 


Inch. 

0. 


0. 


Initial  load. 


.00002 


.00002 


.00004 


.00002 


.00010 


.00022 


.00012 


.00054 


.00082 


.00084 


.00166 


.00492 


.00188 


.00678 


.00186 


Ultimate  strength. 


Failed  by  triple  flexure.    Deflected  downward  at  the  middle. 


Length,  10".5.     ' 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Ganged  length,  5". 


12-INCH  B.  h.  BIFLED  MOBTABS. 
So.  1120. 
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ComprM- 

Bionper 

inch. 

Sacoessive 

oompm* 

slonper 

inch. 

Pennanent 
set. 

SnooMslTe 

permanent 

aet. 

Bemarka. 

Tottd. 

PerBauaro 
inch. 

1,000 
2.000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
8,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15.000 
18,000 
17,000 
18,000 
19,000 
20.000 
21,000 
22,000 
23,000 
24,000 
25.000 
28,000 
27.000 
28.000 
28,000 
30,000 
81,000 
82,000 
83,000 
84.000 
35.000 
86,000 
87,000 
88,000 
38.000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
48,000 
47,000 
48,000 
48,000 
50.000 
64,800 

Founds. 
1,000 
2.000 
8.000 
4,000 
5,000 
6,000 
7.000 
8,000 
8,000 
10,000 
11,000 
12,000 
13.000 
14,000 
15.000 
16,000 
17.000 
18,000 
19,000 
20,000 
21.000 
22.000 
23,000 
24,000 
25,000 
26.000 
27,000 
28,000 
28,000 
30.000 
8t000 
82,000 
33.000 
84.000 
85.000 
86.000 
87.000 
88,000 
38,000 
40,000 
41,000 
42,000 
43,000 
44.000 
45,000 
48,000 
47,000 
48,000 
48,000 
50,000 
84,800 

Jneh. 
0. 

.00004 
!00006 

.00012 
.00016 
.00020 
.00024 
.00028 
.00084 
.00040 
.00042 
.00046 
.00052 
.00058 
.00062 
.00068 
.00074 
.00078 
.00062 
.00086 
.00096 
.00102 
.00106 
.00112 
.00116 
.00122 
.00130 
.00136 
.00144 
.00158 
.00162 
.00170 
.00180 
.00104 
.00204 
.00220 
.00288 
.00256 
.00278 

.00336 
.00366 
.00396 
.00426 
.00468 
.00506 
.00538 
.00574 
.00610 
.00640 

Inch. 
0. 

.00004 
.00004 
.00004 
.00004 

!00004 
.00004 

.00006 
.00006 

.00002 
.00004 

.00006 
.00006 

00004 
.00006 
.00006 
.00004 
.00004 
.00004 

ioooio 

.00006 

.00004 
.00006 
00004 

.00006 
.00008 
.00006 
.00008 

: 00010 
.00008 
.00010 
.00014 
.00010 
.00016 
.00018 
.00018 
.00022 
.00022 
.00086 
.00020 
.00040 
!00080 
.00042 
.00040 
.00030 
.00036 
.00084 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Ultimate  strength. 

0. 

0. 

0. 

.00002 

.00002 

.00006 

•00004 

.00018 

.00012 

.00044 

.00020 

.00116 

.00072 

.00256 

.00140 

.00410 

.00154 

Failed  by  triple  flexure. 
H.  Doc.  373 10 


Deflected  upward  at  the  middle. 


146 


12-INCH   B.  L.  BIPLfiD  MORTARS. 


No.  4864. 


Marks,  "^B^TK, 

Diameter,  l'^i29. 
Sectional  area,  1  square  inch. 
Length  of  stem,  23". 
Gauged  length,  20". 


Applied  loiids. 

£loDfE»tian 
per  inch. 

SuooemiTe 
eloBKation 
per  inch. 

Penuuient 
set. 

SuoceMive 
permanent 

set. 

Bemarks. 

Total. 

Per  BqiiAre 
indi. 

Poundi. 

1,000 

2.000 

3,000 

4,000 

5.000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12.000 

13,000 

14,000 

15,000 

16,000 

17,  OCO 

18.000 

19,000 

20,000 

21.000 

22,000 

23.400 

2i,000 

25,000 

28,090 

Poundi. 

1,000 

2.U00 

8,000 

4.000 

5,000 

6,000 

7,000 

8,000 

9,000 

10.000 

11,000 

12.000 

13.000 

14,000 

15,000 

16.000 

17.000 

18.000 

19,000 

20,000 

21,000 

22,000 

28,000 

24,000 

25,000 

28,090 

Inch: 
0. 

.000055 
.000105 
.000155 
.000210 
.000260 
.000320 
.000385 
.000450 
.000510 
.000570 
.000650 
.000785 
.000806 
.000895 
.001000 
.001100 
.001205 
.001350 
.001500 
.001675 
.001875 
.002150 
.002425 
.002815 

Inch, 
0. 

.000055 
.000050 
.000050 
.000055 
.000050 
.000060 
.000065 
.000065 
.000(160 
.000060 
.000080 
.000085 
.000070 
.000090 
.000105 
.000100 
.000105 
.000145 
.000150 
.000175 
.000200 
.000275 
.000275 
.000390 

Inch, 
0. 

Inch. 
0. 

Initial  load. 
TenaOestrenKth. 

0. 

.000005 

.000005 

.000015 

.000010 

.000055 

.000040 

.000105 

.000050 

.000195 

.000090 

.000315 

.000120 

.000545 

.000230 

.000910 
.001206 

.000365 
.000296 

Fractured  5"  from  neck.    Appearance  granular. 


12-INCH  B.  L.  RIFLED  MOBTABS. 
^0.4805. 
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Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Length  of  Btem,  23''. 
Gauged  length,  20". 


Applied  l<Md«. 

perlocb. 

SaooeMive 
elonntion 
perlnch. 

Pennanent 
set 

SnooeMire 
set. 

SmiArks. 

To*--  """."r" 

Pounds. 
1,000 
2.000 
3,000 
4,000 
6.000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12.000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
27,900 

Pounds, 

I,  ceo 

2,000 
8,000 
4,000 

6,000 
6,000 
7,000 
8,000 
9.000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
27,990 

Inch. 
0. 

! 000100 
.000150 
.000200 
.000255 
.000806 
.000855 
.000405 
.000460 
.000630 
.000595 
.000660 
.000715 
.000795 
.000860 
.000960 
.001045 
.001140 
.001255 
.001390 
.001530 
.001006 
.001875 
.002126 

Inch, 
0. 
.000050 

000050 
i 000050 
.000050 

000055 
.000050 
.000050 
.000050 

000055 
.000070 

000065 
: 000065 
.000065 
.000080 
.000065 

000000 
!000095 
.000095 
.000115 
.000135 
.000140 
.000165 
.000180 
.000250 

Ineh. 

0. 

Inch. 
0. 

InltiAllCMld. 

TensOd  strangth. 

0. 

.000015 

.000015 

.000030 

.000015 

.000055 

.000086 

.000095 

.000040 

.000150 

.000055 

.000235 

.000085 

.000360 

.000125 

.000560 
.000746 

.000220 
.000166 

Fractured  11''  from  neck.    Appearance  granular. 


148  12-INCH  JB.^L.  ^RIFLED ,  MORTARS. 

Uo.  1100. 

Marks,  "^^T^' 

Length,  10".^. 

Diameter,'l".129. 

Sectional  area,  1  square  inch.  \ 

Oauged  length,  5^'. 


Applied  loads. 


Total. 


Per  aqiiaro 
incB. 


Comprea- 

siooper 

incn. 


SuooeasiTO 
compres- 
sion per 
inch. 


Permanent 


Sacoeasive 

permanent 

set. 


Bflmarks. 


Pounds. 
1.000 
2,000 
8,000 
4,000 
6,000 
6,000 
7,000 
8,000 
9.000 
10,000 
11,000 
12,000 
13,000 
14,000 
16,000 
18,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25.000 
26,000 
27.000 
28,000 
29,000 
80,000 
31,000 
82,000 
33,000 
84,000 
85,000 
86,000 
87,000 
88,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
60,900 


Pounds. 
1,000 
2,000 
3,000 
4,000 
5,000 
6.000 
7,000 
8,000 
9,000 
10.000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21.000 
22,.000 
23,000 
24,000 
25.000 
26,000 
27,000 
28,000 
29,000 
30.000 
31,000 
32,000 
83,000 
34,000 
86,000 
36.000 
37,000 
38,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
60,900 


Inek, 
0. 

.00004 
.00010 
.00014 
.00020 
.00024 
.00030 
.00036 
.00042 
.00046 
.00054 
.00060 
.00066 
.00072 
.00078 
.00084 
.00092 
.00098 
.00106 
.00113 
.00118 
.00124 
.00132 
.00142 
.00152 
.00162 
.00174 
.00186 
.00198 
.00214 
.00234 
.00248 
.00268 
.00298 
.00320 


.00420 
.00462 
.00504 
.00558 
.00506 
.00644 
.00700 
.00746 
.00804 
.00850 
.00896 
.00942 
.00980 


Inch. 

0. 

.00004 
.00006 
.00004 
.00006 
.00004 
.00006 
.00006 
.00006 
.00004 
.00008 
.00006 
.00006 
.00006 
.00006 
.00006 
.00008 
.00006 
.00008 
.00006 
.00006 
.00006 
.00008 
.00010 
.00010 
.00010 
.00012 
.00012 
.00012 
.00016 
.00020 
.00014 
.00020 
.00030 


.00032 
.00028 
.00040 
.00042 
.00042 
.00054 
.00038 
.00048 
.00056 
.00046 
.00058 
.00046 
.00046 
.00046 


Inch. 

0. 


Inch, 
0. 


Initial  load. 


.00002 


.00002 


00006  .00004 


.00016 


.00026 


.00010 


.00010 


.00142 


.00294 


.00506 


.00708 


.00034 


.00062 


.00152 


.00212 


.00202 


Ultim*te  strength. 


'  Failed  by  triple  flexure. 


piameter,  v7\^ 
Seotional  arj^- 
Ganged  Ien|^  ^5^^^^®  ^^^• 


il2-INCH  B.  L.  RIFLED  MORTARS. 
No.  1101. 
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«*»'  '  h4^*  rl!f<* 


000 

00  €* 
000 

\)fc,W      'Ao'.  000 


^ 


^o 


dOO 


4ft,  Of  H> 

4ft.OU4i 
49.  UjO 


'  43.000 

&0,0vO 


Compres- 

Bion  per 

incn. 


SnooMsive 

oompree- 

aion  per 

inon. 


tvt. 


Inch. 

0. 

.00004 
.00006 
.00004 
.00000 
.00004 
.00006 
.00006 
.00006 
.00004 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00008 
.00008 
.00006 
.00012 
.00006 
.00008 
.00010 
.00016 
.00010 
.00010 
.00010 
.00020- 
.00020 
.00018 
.00026 
.00028 
.00032 
.00010 
.00030 
.00050 
.00040 
.00050 
.00052 
.00052 
.00054 
.00052 
.00060 
.00060 
.00064 
.0U076 
.00068 


Inth. 


ptmiAnnit 
aat. 


Inch, 

OL 


.00002 


.00002 


.OiraOft 


.DOOM 


.00014 


.00026 


.00008 


.00012 


.00062 


.00036 


.00042 


.00304 


.00532 


.00080 


.00162 


.00228 


.00822 


.00200 


lEfimju-lu. 


InlUml  l(Ui4 


Ultimate  strength. 


Failed  by  ^^^^  flexure. 
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12-INCH  B.  L.  RIFLED  MOBTABS. 


No.  1102. 


Length,  10".6. 
Diameter,  1".126. 
Sectional  area,  1  square  inch. 
Gauged  length,  5''. 


Applied  loads. 


Total. 


PerMiiare 
inon. 


Compres- 

sion  per 

inon. 


SnooetsiTe 

oompree* 

■ion  per 

incn. 


PermAnent 

Bet. 


SuooeulTo 
pennanent 


Bemarks. 


Pounds. 
1,000 
2,000 
8,000 
4,000 
5,000 
0,000 
7.000 
8,000 
9,000 
10,000 
11.000 
12,000 
18,000 
14,000 
15,000 
16,000 
17,000 
IS.OiM) 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
20.000 
27.000 
28.000 
29.000 
80,000 
81,000 
82,000 
88.000 
84,000 
85,000 
86,000 
87,000 
38,000 
88,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
61,800 


Pounds. 
1,000 
2,000 
8,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10.000 
11.000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29.000 
30,000 
81,000 
82,000 
88,000 
84,000 
86.000 
36,000 
87,000 
88.000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46.000 
47,000 
48,000 
49,000 
50,000 
01,800 


Inch. 
0. 

.00006 
.00012 
.00016 
.00020 
.00024 
.00030 
.00036 
.00042 
.00046 
.00052 
.00068 
.00064 
.00068 
.00072 

.oooeo 

.00086 
.00094 
.00100 
.00104 
.00112 
.00118 
.00124 
.00134 
.00142 
.00150 
.00160 
.00172 
.00182 
.00196 
.00216 
.00230 


.00278 
.00304 


.00370 
.00412 
.00450 
.00496 
.00550 
.00600 


.00710 
.00770 
.00838 


.00960 
.01030 
.01064 


Ineh. 
0. 
.00006 

.00006 
.00004 
.00004 
.00004 
.00006 
.00006 
.00006 
.00004 
.00006 
.00006 
.00006 
.00004 
.00004 
.00008 
.00006 
.00008 


.00004 
.00008 
.00006 
.00006 
.00010 
.00008 
.00008 
.00010 
.00012 
.00010 
.00014 
.00020 
.00014 
.00022 
.00026 
.00026 
.00048 
.00018 
.00042 
.00044 
.00040 
.00054 
.00050 


.00050 
.00060 
.00068 
.00050 
.00072 
.00070 


Inch. 


Inch, 


Initial  load. 


.00004 


.00004 


.00006 


.00002 


.00014 


.00008 


.00024 


.00010 


.00052 


.00088 


.00132 


.00080 


.00294 


.00108 


.00538 


.002a 


.00620 


.00282 


TTltlmate  strength. 


Failed  by  triple  flexure. 


13-INCH   B.  L.  RIFLED  MOBTABS. 
No.  4874. 
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Marks,  "^,™- 
Diameter,  l'"l29. 
Sectional  area,  1  sqnare  inch. 
Length  of  stem,  23". 
Ganged  length,  20". 


SlongAtion 
permch. 

SuMwasive 
elonsation 
per  inch. 

Permaaent 

Bet. 

SaooeMlve 

KeniArkt. 

ToUl.    [^•^n'^'l^ 

pennanexit 
Mi. 

PoundM. 

1,000 

2:000 

8,000 

4.000 

5,000 

6,000 

7,000 

8,000 

9.000 

10.000 

11.000 

12,000 

13,000 

14,000 

15.000 

16,000 

17.000 

18.000 

19,000 

20,000 

21,000 

22,000 

23,000 

Poyndi. 

1,000 

2,000 

3,000 

4,000 

6,000 

6.000 

7,000 

8.000 

9,000 

10,000 

11.000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22.000 

»  000 

Inch. 
0. 

.000056 
.000106 
.000160 
.000210 
.000280 
.000340 
.000410 
.000480 
.000560 
.000616 
.000700 
.000776 
.000855 
.000050 
.001065 
.001150 
.001276 
.001400 
.001560 
.001750 
.001950 
.002190 
.002450 
.002850 

IneK. 
0. 

.000055 
.000050 
.000055 
.000050 
.000070 
.000060 
.000070 
.    .000070 
.000070 
.000065 
.000085 
.000076 
.000080 
.000095 
.000105 
.000095 
.000125 
.000125 
.000150 
.000200 
.000200 
.000240 
.000260 
.000400 

Ineh. 
0. 

0. 

InitUlload. 
Tensile  strength. 

0. 

.000035 

.000035 

.000070 

.000070 

.000100 

.000030 

.000150 

.000050 

.000225 

.000075 

.000360 

.000184 

.000575 

.000215 

24.000    ,        24,000 
25,000            25.000 
27. 460             27. 460 

.000920 
.001200 

000346 
.000280 

Fractured 
on  one  side. 


10".5  from  neck.    Appearance  granular,  coarse  spangles 
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13-IKCH  B.  L.  RIFLED  MORTARS. 


Ko.  4875. 


Marks,  ^^^™« 
Diameter,  l'M29. 
Sectional  area,  1  sqaare  inch. 
Length  of  stem,  23''. 
Gauged  length,  20". 


Applied  loads. 

Elongation 
per  inch. 

Snooeasire 
per  uiun. 

Pennanent 

set. 

Snooesaive 

pennanent 

set. 

Bemarka. 

Total. 

Per  M  aire 

Poundt. 

1,000 

2.000 

8.000 

4,000 

5,000 

6.000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

18,000 

14,000 

15.000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22.000 

23,000 

24.000 

25,000 

26,500 

P<mndM. 

1,000 

2.000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9.000 

10,000 

11,000 

12,000 

18,000 

14,000 

15,000 

16,000 

17.000 

18.000 

19,000 

20,000 

21,000 

22.000 

23,000 

24,000 

25,000 

26,500 

Inch. 
0. 

.000050 
.OOOICO 
.000150 
.000200 
.000255 
.000805 
.000355 
.000415 
.000480 
.000540 
.000600 
.000660 
.000745 
.000825 
.000900 
.000990 
.001075 
.001200 
.001300 
.001480 
.001575 
.001750 
.001950 
.002200 

Ineh. 
0. 

.000050 
.000050 

.000050 
.000050 
.000055 
.000050 
.000050 
.000060 
.000065 
.000060 
.000060 
.000060 
.000085 
.000080 
.000075 
.000090 
.000085 
.000125 
.000100 
.000180 
.000145 
.000175 
.000200 
.000250 

Inch. 
0. 

Tneh. 
0. 

Initial  load. 
Tensile  atiength. 

0. 

.000015 

.000015 

.000040 

.000025 

.000065 

.000025 

.000105 

.000040 

.000160 

.000056 

.000260 

.000090 

.000395 

.000145 

.000610 
.000775 

.000215 
.000166 

Fractured  9"  from  neck.    Appearance  granular,  with  coarse  spangles. 


12-INCH   B.  L.  EIPLED  MORTARS. 
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Marks,  «»tB,,i, 
X>jaineter  i/,. 


No.  U03. 


Failed  t>y*ripJ«^«*°«»- 
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12-mCH   B.  L.  RIFLED  MOETARS.'' 


No.  1104. 


Marks,  12  M^E«TK. 

Length,  IC'.s! 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Ganged  length,  5". 


Applied  loads. 

Compreft- 

•ion  per 

incE. 

SnoceMive 
compres- 
sion per 
iuch. 

Permanent 
set. 

Snooessire 

permanent 

set. 

Bemarks. 

Totid. 

Per  square 
incki. 

PoundM. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9.000 
10.000 
11,000 
12,000 
13.000 
14,000 
15,000 
16.000 
17.000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24.000 
25,000 
26,000 
27,000 
28.000 
29,000 
30,000 
31,000 
32,000 
83,000 
34,000 
35,000 
86,000 
37.000 
38,000 
30.000 
40.000 
41.000 
42,000 
43,000 
44,000 
45.000 
46.000 
47,000 
48,000 

49,000 
50,000 
58.560 

Pounds. 
1,000 
2,000 
3,000 
4.000 
5,000 
6,000 
7.000 
8,000 
9,000 
10,000 
11,000 
12,000 
18,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24.001) 
25,000 
26,000 
27,000 
28.000 
29,000 
30,000 
81,000 
82,000 
33,000 
84,000 
85,000 
86.000 
37,000 
88,000 
88,000 
40,000 
41.000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 

49.000 
50,000 
58,560 

Ineh. 
0. 

.00004 
.00010 
.00016 
.00020 
.00024 
.00032 
.00038 
.00042 
.00048 
.00054 
.00060 
.00068 
.00074 
.00078 
.00084 
.00090 
.00096 
.00102 
.00110 
.00118 
.00124 
.00132 
.00140 
.00148 
.00158 
.00168 
.00178 
.00188 
.00202 
.00218 
.00236 
.00252 
.00270 
.00296 
.00324 
.00354 
.00386 
.00420 
.00460 
.00506 
.00532 
.00574 
.00616 
.00660 
.00704 
.00740 
.00762 

.00776 
.00782 

Insh, 
0. 

.00004 
.00006 
.00006 
.00004 
.00004 
.00008 
.00006 
.00004 
.00006 
.00006 
.00006 
.00008 
.00006 
.00004 
.00006 
.00006 
.00006 
.00006 
.00008 
.00008 
.00006 
.00008 
.00008 
.00008 
.00010 
.OOUIO 
.00010 
.00010 
.00014 
.00016 
.00018 
.00016 
.00018 
.00026 
.00028 
.00080 
.00032 
.00034 
.00040 
.00046 
.00026 
.00042 
.00042 
.00044 
.00044 
.00036 
.00022 

.00014 
.00006 

Inch, 
0. 

Inch. 
0. 

Initial  load. 
Deflects,  convex  on  the 

0. 

.00002 

.00002 

.00006 

.00004 

.00014 

.00008 

.00024 

.oooio 

.00052 

.00028 

.00118 

.00066 

.00252 

.00134 

.00426 

.00174 

.00538 

.00112 

]  Failed  by  triple  flexure. 


,12-IIirCH  B.  L.  BIFLED  MOBTABS. 
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:£ro.uo5. 


Marks,  »«k'¥''"' 
Length,  IC'.s!' 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Ganged  length,  5". 


AppUedloMls. 

Compres- 
sion per 
inch. 

SncoesalTe 
compres- 
sion per 
inch. 

Permanent 
set. 

SacoeBsire 

permanent 

set. 

Bemarks. 

Total. 

Per  BQiiAre 

rounds. 

1,000 
2,000 
8,000 
4.000 
5,000 
6.000 
7.000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15.000 
16.000 
17,000 
18,000 
19,000 
20,000 
2i;000 
22,000 
23,000 
24,000 
25.000 
26.000 
27,000 
28,000 
20,000 
30,000 
31,000 
82,000 
33,000 
34,000 
85,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45.000 
46.000 
47,000 
48,000 
49,000 
50,000 
50,200 

Pounds. 
1,000 
2,000 
8,000 
4,000 
6,000 
6,000 
7.000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20.000 
21,000 
22,000 
23,000 
24.000 
25,000 
26.000 
27,000 
28,000 
29,000 
30,000 
31,000 
32.000 
33,000 
84,000 
85,000 
86.000 
87,000 
38,000 
39,000 
40.000 
41,000 
42,000 
43,000 
44,000 
45,000 
46.000 
47,000 
48,000 
49,000 
50,000 
69,200 

Inch. 

0. 

.00006 
.00012 
.00016 
.00020 
.00026- 
.00032 
.00038 
.00042 
.00046 
.00054 
.00060 
.00066 
.00074 
.00078 
.00082 
.00090 
.00096 
.00102 
.00108 
.00116 
.00122 
.00130 
.00140 
.00148 
.00158 
.00168 
.00178 
.00192 
.00202 
.00220 
.00238 
.00258 
.00282 
.00312 
.00340 
.00368 
.00420 
.00456 
.00512 
.00576 
.00606 
.00652 
.00716 
.00772 
.00848 
.00880 
.00960 
.01024 
.01096 

Tnch. 
0. 

.00006 
.00006 
.00004 
.00004 
.00006 
.00006 
.00006 
.00004 
i00004 
.00008 
.00006 
.00006 
.00008 
.00004 
.00004 
.00008 
.00006 
!00006 
.00006 
.00008 
.00006 
.00008 
.00010 
.00008 
.00010 
.00010 
.00010 
.00014 
.00010 
.00018 
.00018 
.00020 
.00024 
.00030 
.00028 
.00028 
.00052 
.00036 
.00066 
.00064 
.00030 
.00046 
.00064 
.00066 
.00076 
.00042 
.00070 
.00064 
.00072 

Inch. 
0. 

Ineh. 
0. 

Initial  load. 
Tensile  strength. 

0. 

.00002 

.00002 

.00006 

.00004 

.00014 

.00008 

.00024 

.00010 

.00056 

.00033 

.00136 

.00080 

.00304 

.00168 

.00686 

.00232 

.00824 

.00288 

Failed  by  triple  flexure. 
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12-INCH  B.  li.  RIFLED   MORTARS.' 


No.  4582. 


Marks/^M^BjTR. 

Diameter,  l"!l29. 
Sectional  area,  1  square  inch. 
Length  of  stem,  23". 
Gauged  length,  20". 


Applied  loads. 

Bloneation 
permch. 

SaeoMtive 
elonsation 
per  inch. 

Permanent 
set. 

Snccessire 

permanent 

Bet. 

Bemarkii.^ 

Total. 

Per  aqnare 
inch. 

Pounds. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13.000 
14,000 
15,000 
16.000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25.000 
28,690 

Pound*. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8.000 

9.000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19.000 

20,000 

21,000 

22,000 

23,000 

24,000 

25.000 

28,090 

Inch. 
0. 

.000050 
.000100 
.000150 
.000200 
.000250 
.000300 
.000365 
.000410 
.000470 
.000C40 
.000600 
.000665 
.000740 
.000820 
.000906 
.001000 
.001100 
.001200 
.001325 
.001460 
.001600 
.001800 
.002000 
.002300 

Jneh. 
0. 

.000050 
.000050 
.000060 
.000050 
.000050 
.000050 
.000055 
.000055 
.000060 
.000070 
.000060 
.000065 
.000075 
.000080 
.000085 
.000095 
.000100 
.000100 
.000125 
.000135 
.000140 
.000200 
.000200 
.000300 

Inch. 
0. 

Inch. 
0. 

Tensile  strength. 

0. 

.000006 

.000006 

.000040 

.000035 

.000055 

.000015 

.000095 

.000040 

.000156 

.000060 

.000250 

.000095 

..000400 

.000150 

.000645 
.000850 

.000245 
.000205 

i 

Fractured  4"  from  neck.    Appearance  granular,  with  dark  spangles. 


19-INCH   B.  L.  BIFLED   MOBTASS. 
H  ^ 

Ko.4883. 
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Marks,  i2M^ 


Diameter,  V\129. 
Sectional  area,  1  square  iuch. 
Length  of  stem,  23''. 
Gauged  length,  20''. 


Applied  loAda. 

per Inch. 

Saooesaive 
elongation 
perlnch. 

set. 

SacoeaaiTe 

permanent 

set. 

Bemarks. 

ToUL 

Per  square 
inch. 

POMUitf. 

1,000 
2,000 
3,000 
4,000 
5.000 
6.000 
7,000 
8,000 
9,000 
10,000 
U.00O 
12.000 
13,000 
14,000 
15,000 
16.000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
1    24.000 
j    25.000 
1    30.900 

1 

Pounds. 

1.000 

2,000 

8.000 

4,000 

ft.  000 

6,000 

7,000 

8,000 

9.000 

10.000 

11,000 

12.000 

13.000 

14,000 

15,000 

16,000 

17,000 

18,000 

19.000 

20.000 

21,000 

22,000 

23.000 

24.000 

25,000 

30,900 

Inch. 
0. 
.000060 
.000100 
.000150 
.000300 
.000245 
.000295 
!  000340 
.000390 
.000440 
.000^5 
000650 
'.000610 

! 000750 
.000815 
.000900 

.001000 
.001090 
.001176 
.001300 
.001420 
.001560 
.001750 
.002000 

Inch. 
0. 

.000060 
.000060 

.000060 
'.000060 
.000046 
.000060 
!000045 
.000050 
.000060 
.000066 
.000055 
.000060 
.000080 
.000060 
.000066 
.000086 
.000100 
.000000 
.000086 
.000125 
.000120 
.000140 
.000190 
.000250 

Inch, 

0. 

Inch, 
0. 

Initial  load. 
Tensile  strength. 

0. 

0. 

.000006 

.000005 

.000030 

.000026 

.000060 

.000030 

.000110 

.0001)60 

.000300 

.000090 

.000800 

.000100 

.000496 
.000660 

.000196 
.000155 

Fractured  11"  from  neck.    Appearance  granular,  mottled. 
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12-INCH  B.  L.  RIFLED  MOBTAB&' 


Nb.U09. 


Marks,  i^^^-TB, 

Length,  ld".6. 
Diameter,  1''.129. 
Sectional  area,  1  square  inch. 
Ganged  length,  5'^ 


Applied  loads. 


TotaL 


Peraanare 
inch. 


Coxnprea* 

sion  per 

inch. 


Snooeaaive 

oomprea- 

sion  per 

inch. 


Permanent 
set. 


SacoeaslTe 

permanent 

aet. 


Bemarka. 


Poundt. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11.000 
12.000 
13.000 
H.000 
15,000 
16,000 
17.000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24.000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
81,000 
82,000 
88,000 
84,000 
85,000 
86,000 
87,000 
88,000 
88,000 
40.000 
41,000 
42,000 
48,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50.000 
61,710 


Pounds. 
1,000 
2,000 
8,000 
4,000 
5,000 
6,000 
7.000 
8.000 
9.000 
10,000 
11,000 
12,000 
18.000 
14.000 
15.000 
16,000 
17,000 
18,000 
19.000 
20,000 
21,000 
22,000 
28.000 
24.000 
25.000 
26.000 
27,000 
28,000 
29.000 
80.000 
81,000 
82,000 
83,000 
84,000 
85,000 
86,000 
87,000 
88.000 
89,000 
40.000 
41,000 
42,000 
43,000 
44,000 
45,000 
46.000 
47,000 
48.000 
49,000 
60,000 
61,710 


Inch, 
0. 
.00004 

.00010 
.00014 
.00020 
.00084 


.00036 
.00040 
.00046 
.00052 
.00058 
.00062 
.00072 
.00078 
.00082 
.00086 


.00100 
.00106 
.00114 
.00122 
.00128 
.00188 
.00144 
.00156 
.00164 
.00178 
.00188 
.00204 
.00222 


.00258 
.00282 
.00806 
.00346 
.00880 
.00418 
.00458 
.00500 
.00544 
.00586 
.00640 
.00686 
.00742 
.00786 
.00624 
.00876 


Inch. 
0. 

.00004 
.00006 
.00004 
.00006 
.00004 
.00004 
.00008 
.00004 
.00006 
.00006 
.00006 
.00004 
.00010 
.00006 
.00004 
.00004 
.00006 
.00006 
.00006 
.00008 
.00008 
.00006 
.00010 
.00006 
.00012 
.00008 
.OOOH 
.00010 
.00016 
.00018 
.00016 
.00020 
.00024 
.00024 
.00040 
.00034 
.00088 


Inch. 
0. 


Inch. 
0. 


Initial  load. 


.00002 


.00002 


.00006 


.00004 


.00010 


.00004 


.00018 


.00008 


.00028 


.00010 


.00060 


.00188 


.00078 


.00048 
.00044 
.00042 
.00054 
.00046 
.00056 
.00044 
.00038 
.00052 
.00044 
.00044 


.00802 


.00164 


.00510 


.00206 


.00710 


.00200 


Ultimate  atrength. 


Failed  by  triple  flexure. 


12-INCH  B.  L.  BIFLEB  MOBTABS. 
3Sro.  1110. 
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Marks,  laM^TB, 

Length,  10".5! 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Ganged  length,  5'^ 


Applied  loads. 


TotaL 


Peraqoare 


eraaa 
inoh. 


Compres- 

•ion  per 

incn. 


SacceeaJre 

oompres- 

•ion  per 

inon. 


PermAnent 


SaoceMive 
pemumeiit 


Bemarki. 


PaundM. 
1.000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8.000 
9,000 
10.000 
11,000 
12.000 
13,000 
14,000 
15,000 
16.000 
17,000 
18.000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25.000 
26,000 
27,000 
28,001* 
29,000 
30,000 
31.000 
32,000 
33,000 
84.000 
8^000 
36.000 
37,000 
88.000 
89.000 
40,000 
41,000 
42,000 
43.000 
44,000 
45,000 
46,000 
47.000 
48.000 
49.000 
50.000 
60. 7M 


Pounds. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11.000 
12.000 
13.000 
14,000 
15,000 
16.000 
17.000 
18,000 
19,000 
20,000 
21.000 
22,000 
23,000 
24,000 
25,000 
36,000 
27.000 
28.000 
20,000 
30,000 
81.000 
82,000 
83,000 
34,000 
35.000 
86,000 
37,000 
38,000 
30,000 
40,000 
41.000 
42,000 
48,000 
44.000 
45,000 
46,000 
47,000 
48,000 
40.000 
60,000 


Inch. 

0. 

.00004 
.00008 
.00012 
.00018 
.00022 
.00026 
.00034 
.00038 
.00042 
.00048 
.00054 
.00060 
.00064 
.00070 
.00078 
.00082 
.00090 
.00006 
.00102 
.00108 
.00116 
.00122 
.00130 
.00138 
.00146 
.00158 
.00164 
.00180 
.00104 
.00210 
.00224 
.00250 
.00276 
.00302 
.00336 
.00370 


.00446 
.00496 
.00540 
.00590 
.00640 
.00690 
.007U 


.00836 
.00808 
.00938 
.00078 


Inch, 

0. 

.00004 
.00004 
.00004 
.00006 
.00004 
.00004 
.00008 
.00004 
.00004 
.00006 
.00006 
.00006 
.00004 
.00006 
.00008 
.00004 
.00008 
.00096 
.00006 
.00006 
.00008 
.00006 
.00008 
.00008 
.00008 
.00012 
.00006 
.00016 
.00014 
.00016 
.00014 
.00026 
.00026 
.00026 
.00034 
.00034 
.00034 
.00042 
.00052 
.00042 
.00050 
.00050 
.00050 
.00054 
.00052 
.00040 
.00062 
.00040 


0. 


Indi. 
0. 


Initial  load. 


.00002 


.00002 


.00004 


.00002 


.00006     .00002 


00014     .00006 


.00023 


.00136 


.00300 


.00518 


.00724 


.00008 


.00082 


.00083 


.00164 


.00218 


.0C206 


Ultimate  strength. 


Failed  by  triple  flexnre. 
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12-INCH  B.  L.  RIFLED  M0BTAB8. 


No.  IIU. 


Marks,  12  M^TB» 

Length,  10".5' 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Gauged  length,  5''. 


Applied  loads. 

Compres- 

•lonper 

inob. 

SacoeMive 
oompree- 

Pennaneiit 
set. 

Snccessire 

permanent 

set. 

Bemarks. 

ToUl. 

Per  eq uare 
inch. 

Poundt. 
1.000 
2.000 
8,000 
4,000 
5.000 
6,000 
7,000 
8.000 
9,000 
10,000 
11,000 
12,000 
13.000 
14,000 
15,000 
16,000 
17.000 
18.000 
19,000 
20.000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28.000 
29,000 
80.000 
81,000 
82,000 
83.000 
84,000 
85,000 
86,000 
37,000 
88,000 
89,000 
40,000 
41,000 
42.000 
43.000 
44,000 
45,000 
46,000 
47,000 
48.000 
40,000 
50,000 
61,120 

Pounds. 
1,000 
2.000 
8,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10.000 
11,000 
12,000 
13,000 
14,000 
15,000 
16.000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25.000 
26,000 
27,000 
28,000 
29,000 
80,000 
81,000 
32,000 
38,000 
84,000 
35.000 
36,000 
87,000 
88,000 
89,000 
40,000 
41,000 
42,000 
48,000 
44,000 
46,000 
46,000 
47,000 
48.000 
49.0CO 
50,000 
61,120 

Ineh. 
0. 

.00004 
.00006 
.00014 
.00018 
.00022 
.00026 
.00034 
.00038 
.00042 
.00046 
.00054 
.00060 
.00064 
.00072 
.00076 
.00080 
.00086 
.00094 
.00100 
.00106 
.00114 
.00120 
.00124 
.00186 
.00142 
.00160 
.00160 
.00168 
.00180 
.00196 
.00210 
.00224 
.00246 
.00276 
.00302 
.00336 
.00370 
.00414 
.00460 
.00506 
.00556 
.00600 
.00656 
.00714 
.00762 
.00820 
.00870 

'.00900 

Ineh. 
0. 

.00004 
.00004 
.00006 
.00004 
.00004 
.00004 
.00008 
.00004 
.00004 
.00004 
.00008 
.00006 
.00004 
.00008 
.00004 
.00004 
.00006 
.00008 
.00006 
.00006 
.00008 
.00006 
.00004 
.00012 
.00006 
.00008 
.00010 
.00008 
.00012 
.00016 
.00014 
.00014 
.00022 
00030 
.00026 
.00034 
.00034 
.00044 
.00046 
.00048 
.00048 
.00044 
.00056 
.00058 
.00048 
.00058 
.00050 
.00060 
.00060 

Ineh. 

0. 

Ineh. 

0. 

Initial  load. 
UltimAte  strength. 

.00002 

.00002 

.00004 

.00002 

.00006 

.00002 

.00010 

.00004 

.00020 

.00010 

.00042 

.00022 

.00110 

.00068 

.00264 

.00154 

.••••....... 

.004B4 

.00220 

.00784 

.00250 

1 

Failed  by  triple  flexure. 


12«INCH  B.  L.  BIFLEB  1I0BTAB& 
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So.  4899. 


Marks,  "^^,^^ 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Length  of  stem,  23". 
Gauged  length,  20''. 


Applied  loads. 

Elongation 
permch. 

SiiooMalTe 
elontratien 
per  inch. 

Permanent 
Bet. 

SaeoeaalTe 

permanent 

net. 

Bemarks. 

ToUl. 

Peraqnare 
inck. 

Faundt, 

1,000 

2,000 

1      3.000 

1       4.000 

5  000 

Founds. 

1,000 

2,000 

3,000 

4,000 

6.000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

18.000 

14,000 

15,000 

16.000 

17,000 

18,000 

19,000 

20,000 

21.000 

22.000 

23,000 

24,000 

25,000 

29,220 

Inch. 
0. 

.000060 
.000100 
.000150 
.000195 
.000250 
000800 
;000350 
.000410 
.000465 
.000560 
.000610 
.000695 
.006760 
.000650 
.000945 
.001045 
.001145 
.001265 
.001400 
.001660 
.001745 
.001945 
.002175 
.002600 

Inch. 
0. 

.000050 
.000050 
.000060 
.000045 
.000055 
•    .000050 
.000050 
.000060 
.000075 
.000065 
.000060 
.000085 
.000065 
.000090 
.000095 
.000100 
.000100 
.OOOUO 
.000145 
; 000160 
.000195 
.000200 
.000880 
.000826 

Inch, 

0. 

Inch. 

0. 

Initial  load. 
Tenaile  stiengtli. 

0. 

6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15.000 
16,000 
17.000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
26.000 
29,220 

.000010 

.000010 

.000045 

.000035 

.000060 

.000015 

.000110 

.000050 

.000185 

.000075 

.000295 

.000110 

.000400 

.000195 

.000765 
.001000 

.000275 
.000235 

Fractured  5".7  ftom  neck.    Api>earance  granular. 
H.  Doc.  373 ^U 
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12-iyCH  B.  L.  RIFLED  MORTARS. 


Marks,  "VT.^^* 
Diameter,  1".129.     . 
SectioDal  area,  1  square  inch. 
Length  of  stem,  23". 
Gauged  length,  20". 


2^0.4900. 


Applied  loads. 

Elonffation 
I>eriiich. 

Snooeulre 
elocgation 
perlnoh. 

Permanent 
set. 

Saocessire 

permanent 

set. 

Semarka. 

Total. 

Persnnare 
inch. 

Pounds. 

1,1)00 

2,000 

8,000 

4,000 

5.000 

6,000 

7,000 

8,000 

9,000 

10.000 

11,000 

12,000 

13.000 

14,000 

15,000 

16,000 

17,000 

18.000 

19,000 

20,000 

21.000 

22.000 

23.  (HX) 

24.000 

25,000 

31,370 

Pounds. 

1,000 

2,000 

8,000 

4,000 

5,000 

6.000 

7,000 

8,000 

9,000 

.   10.000 

11,000 

12.000 

13,000 

14,000 

15.000 

16.000 

17.000 

18,000 

19,000 

20.000 

21.000 

22.U00 

23,000 

24,000 

25,000 

81,870 

Ineh. 
0. 

.000045 
.000090 
.000135 
.(•00180 
.000225 
.000280 
.000300 
.OOO'tOO 
.000425 
.0004110 
.000545 
.000600 
.000660 
.000735 
.000800 
.000866 
.000950 
.001035 
.001105 
.001210 
.001315 
.001450 
.001600 
.001760 

Ineh. 
0. 

.000045 
.000045 
.000045 
.000045 
.000045 
.000055 
.000020 
.000060 
.000065 
.000065 
.000055 
.000055 
.000060 
.0(K)075 
.000066 
.000065 
.000086 
.000085 
.000070 
.000105 
.000105 
.000135 
.000160 
.000160 

Ineh. 
0. 

Ineh, 
0. 

Initial  load. 
Tenaile  strength. 

0. 

0. 

.000010 

.000010 

.000045 

.000035 

.000060 

.000016 

.000105 

.000045 

.000160 

.000066 

.000250 

.000090 

.000360 
.000490 

.000110 
.000130 

Fractured  ".75  from  neck.    Appearance  granular. 


12-INCH   B.  L.  RIFLED   MOBTABB. 
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No.  1112. 


Marks,  "^bV^ 
Length,  10''.5. 

Diameter,  l'M29. 

Sectional  area,  1  square  inch. 

Gauged  length,  5^'. 


Applied  loads. 

Compree- 

aionper 

inch. 

Sacceflsire 

Gompree- 

Blonper 

inoh. 

Permanent 
Bet. 

SnoceMire 

permanent 

set. 

Remarks. 

ToUl. 

Per  equAre 

Jhtundt. 
1«000 
2,000 
8,000 
4,000 
6,000 
6,000 
7.000 
8,000 
9,000 
10,000 
11.000 
12,000 
13,000 
14,000 
15.000 
16,000 
17.000 
18,000 
19,000 
20,000 
21,000 
22,000 
28.  COO 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
80,000 
31,000 
82,000 
33,000 
84,000 
85,000 
86.000 
87,000 
38,000 
39,000 
40.000 
41,000 
42.000 
48,000 
44.000 
45.000 
46,000 
47,000 
48.000 
49.000 
50,000 
60,980 

Potindf. 
1,000 
2,000 
8,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11.000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21.000 
22,000 
23,000 
24,000 
25,000 
26,000 
27.000 
28,000 
29.000 
30.000 
31.000 
32.000 
38,000 
84,000 
35,000 
36,000 
37,000 
38.000 
89.000 
40.000 
41,000 
42,000 
43.000 
44.000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
60.960 

Inch. 
0. 

.00004 
.00010 
.00014 
.00018 
.00022 
.00026 
.00030 
.00036 
.00042 
.00048 
.00054 
.00058 
.00064 
.00070 
.00076 
.00082 
.00088 
.00094 
.00100 
.00106 
.00114 
.00124 
.00128 
.00186 
.00146 
.00156 
.00166 
.00178 
.00190 
.00206 
.00222 
.00244 
.00266 
.00286 
.00320 
.00356 
.00890 
.00480 
.00474 
.00516 
.00556 
.00506 
.00642 
.00682 
.00726 
.00766 
.00804 
.00830 
.00860 

Inch, 
0. 

.0UOO4 
.00006 
.00004 
.00004 
.00004 
.00004 
.00004 
.00006 
.00006 
.00006 
.00006 
.00004 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00008 
.00010 
.00004 
.00006 
.00010 
.00010 
.00010 
.00012 
.00012 
.00016 
.00016 
.00022 
.00022 

.00034 
.00036 
.00034 
.00040 
.00044 
.00042 
.00040 
.00042 
.00044 
.00040 
.00044 
.00040 
.00038 
.00026 
.00020 

Tnch. 
0. 

Inch, 
0. 

Initial  load. 
Ultimate  strength. 

0. 

.00004 

.00004 

.00008 

.00004 

.00012 

.00004 

.00024 

.00012 

.00052 

.00028 

.00122 

.00070 

::::::::::::  :::::::::::: 

.00280 

.00162 

:::::;:::::::::::::::::: 

., 

.00460 

.,.,... 

.00180 

.00606 

.00146 

Triple  flexure.    Deflected  upward  at  middle. 
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12-INCH   B.  L.  EIFLED    MORTAEB. 
Wo.  1113. 


Marks,  "^§\?^ 

Length,  10".5, 

Diameter,  1".129. 

Sectional  area,  1  square  inch. 

Ganged  length,  5'^ 


Applied  loads. 


Total. 


Per  Miuure 
inch. 


Compre8> 

sionper 

incn. 


SacceMire 

oompres- 

sion  per 

incn. 


Permanent 
set. 


SaooeMive 

permanent 

set. 


Bemarka. 


Pounds, 
1,000 
2,000 
3.000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
20,000 
30,000 
31,000 
32.000 
33,000 
34,000 
35,000 
36.000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49.000 
50,000 
60.850 


Pounds. 
1.000 
2,000 
8,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20.000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28.000 
29.000 
30.000 
31,000 
32,000 
33,000 
34,000 
35,000 
36.000 
87,000 
88,000 
89.000 
40,000 
41,000 
42,000 
48.000 
44.000 
45,000 
46,000 
47.000 
48,000 
49.000 
50,000 
60,350 


Ineh, 

0. 


.00010 
.00014 
.00018 
.00024 
.00030 
.00034 
.00040 
.00044 
.00050 
.00056 
.00062 
.00068 
.06074 
.00060 
.00084 
.00090 
.00098 
.00102 
.00112 
.00118 
.00124 
.00134 
.00142 
.00152 
.00160 
.00172 
.00184 
.00196 
.00214 
.00234 
.00256 
.00280 
.00806 
.00340 
.00374 
.00410 
.00450 
.00488 
.00536 
.00578 
.00620 
.00670 
.00712 
.00760 
.00794 


.00856 
.00672 


Ineh. 
0. 


.00004 
.60004 

.00004 


.00006 


.00006 
.00004 
.00006 
.00006 
.00006 
.00006 


.00006 
.00004 
. 00066 
.00008 
.00004 
.00010 
.00006 
.00006 
.00010 
.00008 
.00010 
.00008 
.00012 
.00012 
.00012 
.00018 


.00022 
.00024 
.00026 
.00034 
.00084 
.00086 
.00040 
.00038 
.00048 
.00042 
.00042 
.00060 
.00042 
.00048 
.00034 
.00084 
.00028 
.00016 


Ineh, 
0. 


Ineh, 

0. 


Initial  load. 


.00006 


.00006 


.00014     .00008 


00024     .00010 


.00054     .00080 


.00182  I    .00078 


00288     .00166 


00484     .00196 


.00622 


.00188 


Ultimate  atrength. 


'  Failed  by  triple  flexure.    Deflected  upward  at  the  nuddl^ 


12*iN<3kvB/L.  BIFLBD   MORTARS 
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fKo.  1114*' 


Marks, ^\V^ 
Len^h,  10"i. 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Ganged  length,  5'^ 


Applied  loaclii. 


Total. 


Per  sq aare 
incn. 


ComprM* 

sionper 

incn. 


SaeoeMire 

coni|»e«- 

•ionper 

inch. 


Permanent 
set. 


8aoo€Mive 

permanent 

set. 


Bemarks. 


1,000 
2.000 
3.000 
4,000 
5,000 

e.000 

7,000 
8,000 
9,000 
10,000' 
11,000 
12,000 
13,000 
14.000 
15,000 
18,000 
17.000 
18,000 
U.OOO 
20,000 
21,000 
22,000 
23,000 
24.000 
25,000 
26,000 
27,000 
28,000 
29.000 
30,000 
31,000 
32,000 
33,000 
34.000 
85,000 
88,000 
37,000 
38.000 
39,000 
40.000 
41,000 
42.000 
43,000 
44,000 
45.000 
48,000 
47.000 
48,000 
49.000 
60,000 
64,480 


Pounds. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9.000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18.000 
19,000 
20,000 
21,000 
22,000 
28,000 
24.000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39.000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
64.480 


Ineh. 
0. 
.00006 

.00010 
.00014 
.00020 
.00024 
.00030 
.00036 
.00040 
.00044 
.00050 
.00056 
.00060 


.00070 
.00076 
.00080 
.00086 
.00092 
.00096 
.00102 
.00108 
.00114 
.00120 
.00126 
.00134 
.00140 
.00146 
.00154 
.00162 
.00170 
.00182 
.00194 
.00206 
.00220 
.00236 
.00256 
.00276 
.00304 
.00330 
.00360 
.00400 
.00440 
.00482 
.00518 


.00616 
.00646 
.00608 
.00736 


0. 
.00006 


Ineh. 

0. 


Ineh. 
0. 


Initial  load. 


.00004 
.00006 
.00004 
.00006 
.00006 
.00004 
.00004 
.00006 
.00006 
.00004 
.00006 
.00004 
.00006 
.00004 
.00006 
.00006 


.00004 


.00010 


.00006 
.00006 
.00006 
.00006 
.00006 
.00008 


.00016 


.00022 


.00006 
.00008 
.00008 
.00008 
.00012 
.00012 
.00012 
.00014 
016 


.00038 


.00066 


.00020 
.00028 
.00026 
.00030 
.00040 
.00040 
.00042 
.00036 
.00048 
.00060 
.00030 
.00052 
.00038 


.00142 


.00302 


.00494 


.00005 


.00006 


.00006 


.00016 


.00028 


.00076 


.00160 


Ultimate  strength. 


Failed  by  triple  flexure.    Deflected  upward  at  the  middle. 
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12-INOH  B.  L.  RIFLCD  HOBTARS. 


'So.  4901, 


Marks,  12  M^BjTK. 

Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Length  of  stem,  23". 
Gauged  length,  20". 


Applied  loads. 

Elongation 
per  Inoh. 

SaocesaiTe 
elongation 
per  inch. 

Permanent 
Bet. 

SnoceaalTe 

permanent 

set. 

Remarks. 

Total. 

Persquaro 
inc^. 

Poundt. 
1,000 
2,000 
3.000 
4,000 
6,000 
6,000 
7,000 
8,000 
9,000 
10.000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24.000 
24,810 

Pound*. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9.000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
10,000 
20,000 
21,000 
22,000 
23.000 
24,000 
24,810 

Inch. 
0. 

.000060 
.000100 
.000165 
.000205 
.000260 
.000320 
.000885 
.000450 
.000520 
.000500 
.000656 
.000740 
.000810 
.000005 
.001000 
.001100 
.001206 
.001340 
.001460 
.001645 
.001825 
.002050 
.002300 

Inch. 
0. 

.000050 
.000050 
.000065 
.000050 
.000065 
.000060 
.000066 
.000065 
.000070 
.000070 
.000065 
.000085 
.000070 
.000005 
.000095 
.000100 
.000105 
.000135 
.000120 
.000185 
.000180 
.000225 
.000250 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

* 

TenaUe  strength. 

0. 

.000085 

.000085 

.000060 

.000025 

.000005 

.000036 

.000145 

.000060 

.000210 

.000066 

.000310 

.000100 

.000610 

.000200 

.000690 

.000810 

Fractured  6".8  from  neck, 
gles  on  one  side. 


Appearance  granular,  with  coarse  span- 


12-INGH  B.  L.  RIFLED  MORTARS, 
m.  4902* 
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Marks,  "^^,^»« 
Diameter,  l".i29. 
Sectional  area,  1  square  inclt. 
Length  of  stem,  23''. 
Ganged  length,  20". 


1 

Applied  loMls. 

Elonntion 
permch. 

SuooeMire 
elonffatioB 
perlnoh. 

Pemutnent 
aet. 

SncoeMire 

permanent 

•et. 

Bemarks. 

'    Total. 

PerMiiAre 

Pounds. 

l.«M> 
2,000 
3,000 
4,000 
5.000 
6,000 
7,000 
8,000 
0.000 
10.000 
U.OOO. 
12.000 
1X000 
14,000 
16,000 
16.000 
17,000 
18,000 
19.000 
20,000 
21.000 
22.000 
28.000 
24.000 
25.000 
32,010 

Pound:          Inch. 

.1,000        0. 
2,000          .000045 
3,000          .000000 
4.000          .000135 
5,000          .000180 
0,000          .000225 
7,000          .000280 
8, 000         - oQoaao 

Jneh, 
0. 
000046 
!000046 
.000046 
.000046 
.000046 
.000066 
.000050 
.000056 
.000066 
.000066 
.000060 
.000060 
.000065 
.000075 
.000066 
.000086 
.000006 
.000095 
.000080 
.000095 
.000105 
.000125 
.000145 
.000165 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Tenaile  atrength. 

0. 

9,000 
10.000 
11,000 
13,000 
13.000 
14,000 
15,000 
10.000 
17,000 
18,000 
19,000 
20.000 
21,000 
22.000 
23.000 
24.000 
25.000 
32,010 

.000385 
.000410 
.000495 
.000555 
.000006 
.000000 
.000735 
.000800 
.000885 
.000050 
.001045 
.001125 
.001220 
.001325 
.001460 
.001595 
.001750 

.000005 

.000006 

.000015 

.000010 

.000050 

.000036 

.000060 

.000010 

.000100 

.000040 

.000160 

.000060 

.000215 

.000066 

.000360 
.000450 

.000136 
.000100 



Fractured  10".9  from  neck.  Appearance  granular,  coarse  on  one  side. 
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Marks,  ^2^5%^"^ 


12'-IlffCH  B.  L.  RIFLKD  MOBTAB& 


No.  1101^. 


Length,  10"i. 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Gauged  length,  5". 


Applied  loads. 

Comprea. 

BioAMr 

inclu 

Sncceaaire 

ooaprea- 

aion  per 

inob. 

PermanoBt. 
set. 

Sucoeaslve 

permanent 

set. 

Bemarka. 

Total. 

Per  BO  nare 
inoh. 

Pifunda. 
1,000 
2,000 
3.000 
4,000 
6,000 
6,000 
7,000 
8.000 
9,000 
10,000 
11,000 
12,000 
13.000 
14,000 
16.000 
16,000 
17,000 
18.000 
19,000 
20,000 
21,000 
22.000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
82,000 
33,000 
84,000 
86,000 
36.000 
87,000 
38,000 
39,000 
40,000 
41,000 
42,000 
48,000 
44,000 
46,000 
46,000 
47,000 
48,000 
49,000 
50.000 
03, 210 

Pounds. 
1^000 
2,000 
3,000 
4,000 
6,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12.000 
13,000 
14,000 
15,000 
16,000 
17.000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26.000 
27,000 
28,000 
29,000 
80.000 
81,000 
82,000 
33,000 
34,000 
35,000 
36,000 
87,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45.000 
46,000 
47,000 
48,000 
49,000 
50,000 
63,210 

Inch, 
0. 

.00006 
.00012 
.00018 
.000*^ 
.00028 
.00034 
.00040 
.00044 
.00048 
.00054 
.00060 
.00066 
.00072 
.00076 
.00084 
.00092 
.00096 
.00104 
.00112 
.00120 
.00128 
.00134 
.00142 
.00160 
.00160 
.00170 
.00180 
.00192 
.00204 
.00216 
.00230 
.00248 
.00272 
.00204 
.00320 
.00350 
.00384 
.00424 
.00466 
.00600 
.00550 
.00600 
.00644 

! 00750 
.C0800 
.00860 
.00930 
.00984 

Jneh. 

.00006. 
.00006 
.00006 
.00004 
.00006 
.00006 
.60006 
.00004 
.00094 
.00006 
.00006 
.00006 
.00006 
.00004 
.00008 
.00008 
.00006 
.*  00006 
.00008 
.00008 
.00008 
.00006 
.00008 
.00008 
.  00010 
.00010 
.00010 
.00012 
.00012 
.00012 
.00014 
.00018 
.00024 
.06022 
.00026 
.00030 
.00034 
.00040 
.00032 
.00044 
!  00060 
.00050 
.00044 
.00046 

!  00060 
.00060 
.00070 
.00064 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

• 

Ultimate  stnmgth. 

.00002 

.00002 

.00004 

.00002 

.00008 

.00004 

.00016 

.00008 

.00028 

.00012 



.00062 

.00024 

.00114 

.00062 

.00246 

.00132 

.00460 

.00204 

.00706 

.00266 

1 

Failed  by  triple  flexure.    Deflected  downward  at  the  middle. 


13-IKCfi  B.  U  RIFL£D  MOBTAfiB. 
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Ko.iua. 


Marks,  "^5-^^ 
Length,  ICV'-S. 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Gaaged  length,  5^'. 


Applied  loads. 

Conpm. 

sionpar 

inch. 

SooceMive 

eonpi««> 

ftionper 

inch. 

PMRDMM&t 

Stioc«MiTe 

B«xn«rlc8. 

Totel. 

Perwiaare 
inch. 

Pounds. 
1,000 

2,000 
3,000 
4.000 
S,000 
6,000 
7,000 

Pounds. 
1,000 
2,000 
8,000 
4.000 
5,000 
6,000 
7,000 
8.000 
9,000 
10,000 
11,000 
12,000 
13,000 
14.000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
84,000 
35,000 
36,000 
37,000 
88,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45.000 
46,000 
47.000 
48,000 
49,000 
50,000 
61,800 

Inch. 

0. 

.00006 
.00010 
.00014 
.00020 
.00024 
.00030 
.00034 
.00040 
.00044 
.00050 
.00056 
.00062 
.00068 
.00074 
.00080 
.00084 
.00092 
.00008 
.00102 
.00108 
.00116 
.00122 
.00130 
.00136 
.00146 
.00156 
.00164 
.00174 
.00182 
.00198 
.00212 
.00224 
.00244 
.00264 
.00290 
.00314 
.00348 
.00380 
.00412 
.00454 
.00494 
.00536 
.00580 
.00610 
.00660 
.00703 
.00742 
.00778 
.00802 
• 

Inch, 
0. 

.00006 
.00004 
.00004 
.00006 
.00004 
.00006 
.00004 
.00006 

iooooi 

.00006 
.00006 
.00006 
.00006 
.00006 
!00006 
.00004 
.00008 
.00006 
.00004 
.00006 
.00008 
.00006 
.00008 
.00006 
.00010 
.00010 
.00008 
.00010 
.00008 
.00016 
.00014 
.00012 
.00020 
.00020 
.00026 
.00024 
.00034 
.00032 
.00092 
.00042 
.00040 
.00042 
.00044 
.00030 
.00050 
.00042 
.00040 
.00036 
.00024 

Inch, 
0. 

Inch, 
0. 

InitiallMid. 
Xntinutte  strength. 



0. 

0. 

8,000 

1       9,000 

10,000 
1     11,000 

.00002 

.00002. 

12,000 

'     13,000 

14,000 

1     15,000 
'     16,000 

.00006 

.00004 

17,000 

1     18.000 

1     19,000 

,     20,000 
21,000 

.00010 

.00004 

i     22,000 

!     23,000 

24,000 

25,000 
26.000 

.00020 

.00010 

27,000 

28,000 

28,000 

1   ao.ooo 

81,000 

.00040 

.00020 

32,000 
33,000 
34.000 
35,000 
36,000 
37,000 
38,000 
89,000 

.00094 

.00064 

40,000 
41,000 

.00212 

.00118 

42.000 

43,000 

44,000 

46,000 
46,000 
47,000 
48,000 
40,000 
50,000 
61.800 

.00894 

.00182 

.00554 

.00160 

Failed  by  triple  flexure.    Deflected  obliquely  upward  at  the  middle. 
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12-INCH  B.  L.  RIFLED  MORTABa 


No.  1U7. 


Marks,  "^M^/»' 
Length,  10".5. 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Gauged  length,  5". 


Applied  loads. 

Comprea- 

aionper 

incn^ 

Saoceaaive 

comprea 

sion  per 

inch. 

Pennaneiit 
set. 

Snooeaaive 

permanent 

aat. 

Remarlca. 

Total. 

Per  square 
in&K. 

Pounds. 
1,000 
2,000 
3,000 
4,000 
6,000 
6,000 
7.000 
8,000 
9.000 
10.000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17.000 
18,000 
19,000 
20,000 
21,000 
22.000 
23.0U0 
24.000 
25,000 
2tf.0U0 
27,000 
28.000 
29,000 
80,000 
81,000 
82.000 
83,01)0 
84,000 
85,000 
b6.C00 
87,000 
88,000 
89,000 
40,000 
41,000 
42.000 
43,000 
44.000 
45,000 
46,000 
47,000 
48.000 
49.000 
50.000 
67,420 

Pounds. 
1.000 
2,000 
8.000 
4,000 
5,000 
6,000 
7.000 
8,000 
9,000 
10.000 
11,000 
12,000 
13,000 
14,000 
15.000 
16,000 
17.000 
18.0(10 
19,000 
20.000 
21,000 
22,000 
23,000 
24.000 
25,000 
26.000 
27,000 
28.000 
29,000 
30.000 
81.000 
82,000 
83,000 
34,000 
85,000 
86,000 
37,000 
88,000 
39.000 
40,000 
41.000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48.000 
49.000 
50,000 
67,420 

Inch. 

0. 

.00004 
.00010 
.00014 
.00018 
.00022 
.00026 
.00030 
.00036 
.00040 
.00044 
.00050 
.00054 
.00060 
00066 
.00072 
.00078 
.00082 
.00086 
.00092 
.00098 
.00104 
.00110 
.00116 
.00122 
.00132 
.00140 
.00144 
.00150 
.00158 
.00168 
.00176 
.00184 
.90196 
.00204 
.00220 
.00236 
.00256 
.00278 
.00300 
.«»32 
00364 
.00400 
.00444 
.00480 
.00524 
.00574 
.00634- 
.00680 
.00732 

Inch. 
0. 
.00004 
.00006 
.00004 
.00004 
.00004 
!00004 
.00004 
.00006 
.00004 
.00004 
.00006 
.00004 
.00006 
.00006 
.00006 
.00006 
.00004 
.00004 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00010 
.00008 

.00006 
.00008 
.00010 
.00008 
.00006 
.00012 
.00008 
.00016 
.00016 
.00020 
.00022 
.C0022 
.00032 
.00032 
.00036 
.00044 
.00036 

-  .00044 

-  .06050- 

-  .00050 
.00056 
.00052 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Ultimate  atrengtii. 

0. 

0. 

.00002 

.00002 

.00006 

.00004 

.00010 

.00004 

.00016 

.00006 

.00028 

.00012 

.00048 

.00020 

.00114 

.00066 

.00262 

.00148 

.00482 

.0P220 

1 

Failed  by  triple  flexure.    Deflected  downward  at  the  middle. 


12-INCH  B.  L.  RIFLED  M0BTAB8. 
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Xo.  4915. 


12H] 


.TB, 


Marks,        j^  i^ 
Diameter,  l".l29. 
Sectional  area,  1  square  inch. 
Length  of  stem,  23''. 
Gauged  length,  20". 


ApplifMllottds. 

EJonntion 
periBch. 

Successive 
eloneation 
per  inch. 

Permanent 
■et. 

Successive 
set. 

Bemarks. 

ToUl. 

I 

Per  Miure 

Poimds. 
1,000 
2.000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
»,000 
21.000 
!    22,000 
23,000 
24,000 
25,000 
25,100 

Pounds. 
1,000 
2,000 
8.000 
4,000 
5,000 
6,000 
7,000 
8.000 
9,000 
10.000 
11,000 
12.000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20.000 
21,000 
22,000 
23,000 
24,000 
25,000 
25.100 

Inch. 
0. 

.000060 
.000100 
.000150 
.0002UO 
.000255 
.000305 
.000355 
.000405 
.000470 
.000540 
.000606 
.000666 
.000745 
.000805 
.000895 
.000965 
.001055 
.001150 
.001265 
.001400 
.001550 
.001705 
.001865 
.002105 

Inch. 
0. 

.000060 
.000050 
.000050 
.000050 
.000055 
.000050 
.000050 
.000050 
.000065 
.000070 
.000065 
.000060 
.000080 
.000060 
.000090 
.000070 
.000090 
.000095 
.000115 
.000135 
.000150 
.000155 
.000160 
.000240 

Inch. 
0. 

Inch. 

0. 

Initial  load. 
Tensile  strength. 

0. 



.000010 

.000010 

.000040 

.000030 

.000055 

.000015 

.000095 

.000040 

.000145 

.000060 

.000200 

.000005 

.000346 

.000145 

.000525 
.000675 

.000180 
.000150 

Fractured    6''.5    from  neck, 
spangles. 


Appearance   granular,  with  coarse 
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l^INCH  B.  L.  RIFLED  MQBTABB* 


Na  401& 


Marks,  ^'^^5^'^^» 
Diameter,  l".llj9. 
Sectional  area,  1  square  inch. 
I^ength  of  stem,  23". 
Gauged  length,  20". 


Applied  loAdB. 

Elonntion 
per  Inch. 

SnoceBsive 

elongation 

per  inch. 

Permanent 

B«t. 

SaooeBaiTe 

permanent 

aet. 

Remarka. 

ToUl. 

^•r" 

Pounds. 

1,000 

2.000 

8,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9.000 

10,000 

11,000 

12,000 

18.000 

14.000 

15.000 

16.000 

17,000 

18,000 

19.000 

20,000 

21.000 

22,000 

23,000 

24.000 

25,000 

27,040 

PoundB. 

1,000 

2,000 

3,000 

4,000 

6,000 

6.000 

7.000 

8,000 

9.000 

10,000 

11,000 

12,000 

13,000 

14,000 

15.000 

16.000 

17,000 

18.000 

19,000 

20.000 

21,000 

22,000 

23.000 

24.000 

25.000 

27,040 

Inch. 

0. 
.000(^ 
.000100 
.000150 
.000200 
.000250 
.000300 
.000355 
.000410 
.000475 
.000540 
.000600 
.000655 
.000725 
.000800 
.000885 
.000055 
.001050 
.001130 
.001245 
.001360 
.001475 
.001640 
.001800 
.002010 

Inch. 
0. 

.000060 
.000050 
.000050 
.000050 
.000050 
.000060 
.000055 
.000055 
.000065 
.000065 
.000060 
.000055 
.000070 
.000075 
.000085 
.000070 
.000095 
.000080 
.000115 
.000115 
.000115 
.000165 
.000160 
.000210 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

6. 

.000010 

.000010 

.000040 

.000030 

.000050 

.000060 

.000060 



.000030 

.000110 



.000090 

.000190 

.000080 

.000290 

.000100 

.000446 
.000670 

.000155 
.000125 

Tenaile  atrengih. 

1 

Fractured 
spangles. 


10".6   from    neck.    Appearance   granular  with   coarse 


ia«IKCH  B.  L.  BIFLSD  M0BTAB8. 
No.  UM. 
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12  M] 


iTR, 


Marks,        3  ^ 
Length,  10''.5: 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Gaaged  length,  5". 


ApiiUed  loads. 


ToteL 


Per  MDare 
incn. 


ftion  per 
inon. 


SaooeMive 

oottpree- 

sionper 

inon. 


SncnaeitTe 
permaaent 

set. 


Bemarke. 


1,000 
2,000 
S,000 
4,000 

5,000 
6,000 
7.000 
8,000 
•.000 
10,000 
11,000 
12,000 
13,000 
14.000 
15,000 
10,000 
17,000 
18,000 
19,000 
20,000 
21.000 
22,000 
23,000 
2i,000 
25,000 
28,000 
27.000 
28,000 
29.000 
30,000 
31,000 
82,000 
33,000 
34,000 
35,000 
3«,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 

«7,iao 


Pounds. 
1,000 
2,000 
3,000 
4,000 
5.000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
.  19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25.000 
20,000 
27.000 
28,000 
29.000 
30,000 
31,000 
32,000 
33,000 
34.000 
35,000 
38,000 
37,000 
88,000 
39,000 
40.000 
41,000 
42,000 
43,000 
44,000 
45,000 
48,000 
47.000 
48,000 
49,000 
60,000 
87,380 


/ncA. 
0. 


.00014 
,00020 
.00024 


.00034 


.00050 
.00050 
.00002 
.00070 
.00074 
.00080 
.00086 


.00100 
.00106 
.00112 
.00120 
.00128 
.00134 
.00140 
.00148 
.00158 
.00170 
.00180 
.00188 


.00218 
.00234 
.00252 
.00270 
.00204 
.00324 


.00426 
.00466 
.00508 
.00656 


.00690 
.00736 
.00776 


Inch. 
0. 


Ineh, 
0. 


Ineh. 
0. 


Initial  load. 


.00006 
.00006 


.00006 
.00006 


,00006 
.00006 
.00006 
.00008 
.00004 
.00006 
.00006 
.00008 
.00006 
.00006 
.00006 
.00008 
.00006 
.00008 


.00010 


.00006 


.00008 
.00010 
.00012 
.00010 
.00008 
.00012 
.00018 
.00016 
.00018 
.00018 
.00034 
.00030 
.00084 
.00034 
.00034 
.00040 

•  00042 

•  00048 
.00048 


.00010 


.00040 


.00086 


.00136 


.00046 
.00046 


.00406 


.00184 


.00052 
.00M2 


.00194 


nitimftte  strength. 


Failed  by  triple  flexnre.    Deflected  obliquely  upward. 
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12-INCH  B.  L.  RIFLED   MOBTABS. 


So.  1122^ 


12HB»TBt 


Marks,       b  1 

Length,  lO^.s: 

Diameter,  1".129, 

Sectional  area,  1  square  inch. 

Gauged  length,  6". 


AppUed  loads. 

Compna- 

sionper 

inon. 

Sacoeaaive 

comprea- 

aion  per 

Inob. 

Permanent 
aet. 

SncceaaiTe 

permanent 

aet. 

Bemarka. 

Total. 

Per  SQ  nare 
inch. 

Pounds. 
1,000 
2.000 
3.000 
4.000 
5,000 
6.000 
7,000 
8,000 
9,000 
10.000 
11.000 
12.000 
13,000 
14,000 
15.000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
26.000 
26,000 
27,000 
28,000 
29,000 
30,000 
81,000 
32,000 
33,000 
84,000 
35.000 
36,000 
37.000 
38,000 
39.000 
40,000 
41.000 
42,000 
43,000 
44,000 
45.000 
46,000 
47,000 
48,000 
49,000 
60,000 
66,900 

Pounds. 
1,000 
2,000 
3.000 
4,000 
6,000 
6,000 
7.000 
8,000 
9.000 
10,000 
11,000 
12.000 
13,000 
14.000 
16.000 
16,000 
17,000 
18.000 
19.000 
20.000 
21.000 
22,000 
23.000 
24,000 
26,000 
26.000 
27,000 
28.000 
29,000 
30,000 
31.000 
32,000 
33,000 
34,000 
36,000 
36.000 
37,000 
88.000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
46,000 
46,000 
47,000 
48,000 
49,000 
60,000 
66,800 

Jneh. 
0. 

.00004 
.00010 
.00016 
.00020 
.00024 
.00030 
.00036 
.00040 
.00044 
.00050 
.00056 
.00060 
.00064 
.C0070 
.00076 
.00082 
.00090 
.00096 
.00102 
.00106 
.00116 
.00122 
.00128 
.00134 
.00142 
.00162 
.00160 
.00170 
.00180 
.00192 
.00204 
.00220 
.00242 
.00264 
.00292 
.00318 
.00350 
.00386 
.00422 
.00466 
.00516 
.00558 
.00604 
.00640 
.00700 
.00752 
.00810 
.00860 
.00020 

Inch. 
0. 
.00004 

.00006 
.00006 
.00004 
.00004 
.00006 
.00006 
.00004 
.00004 
.00006 
.00006 
.00004 
.00004 
.00006 
.00006 
.00006 
.00008 
.00006 
.00006 
.00006 
.00008 
.00006 
.00006 
.00006 
.00006 
.00010 
.00008 
.00010 
.00010 
.00012 
.00012 
.00016 
.00022 
.00022 
.00028 
.00026 
.00032 
.00036 
.00036 
.00034 

.00042 
.00046 
.00036 
.00060 
.00062 
.00058 
.00050 
.00060 

'  Inch, 
0. 

Jneh. 
0. 

Initial  loai« 
Ultimate  atrengtb. 

0. 

.00002 

.00002 

.00004 

.00002 

.00008 

.00004 

.00018 

.00010 

.00038 

.00020 

..;..; i ::.:: 

.00096 

.00058 

.00224 

.00128 

.00412 

.00188 

.00648 

.00236 

Failed  by  triple  flexure.    Deflected  downward. 


311; 


J3i 


*«^fc:s 


13-INCH  B.  L.  BIFLED  MOSTABS. 
iro.1123. 
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/ 


J^V   noo 
ooo 


3,  ooo 

^4,  OOO 
.  €>00 
.OOO 

.  ooo 

,000 

to,  ooo 

^^*  ooo 

^3.^  000 
-*&-»  000 
^^*  000 
-\^*  000 


/ 

SaoceMiTe 

comprM- 

■ionper 

incb. 

Permanent 
set. 

SncoeMive 

permanent 

set. 

Bemarka. 

TTMCh. 
0. 

.  00O04 

Inch. 
0. 
.00004 

.00004 
.00004 
.00004 
.00006 
.00004 
.00006 
.00006 
.00004 
.00004 
.00004 
.00004 
.00006 

!00006 
.00008 
.00006 
.00006 
.00004 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00008 
.00008 
.00006 
.00010 
.00010 
.00008 
.00010 
.00018 
.00012 
.00014 
.00018 
.00022 
.00024 
.00034 
.00034 
.00024 
.00036 
.00034 
.00042 
.00050 
.00034 
.00048 
.00046 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Ultimate  strength. 

.  00008 

.00012 

.00016 

0. 

.00022 

.00026 

.000:12 

.0O038 

.0O042 

a 

.00046 

.00050 

.  00<>54 

.  OO060 

.00064 

OO070 

.00002 

.00002 

00)78 

.  OOOrti 

OOOOO 

.  O€0ft4 
00100 

.00006 

.00002 

.  O0106 

.  00112 

O0118 

.  00124 
0)130 

.00010 

.00004 

4)0136 

O0144 

00152 

^  00158 
00168 

.00018 

.00006 

00178 

.00186 

.00196 

.00214 
.00226 

.00046 

.00028 

00240 

00258 

.00280 

.00304 
.00336 

.00106 

,00060 

.  OO370 

.00394 

.00430 

.00464 

.00506 

.00238 

.00132 

\             .00556 

\            .00590 

\           .00638 

\           .00684 

.00424 

.00186 

\ 

"^iBfi^^es.^^ 


^\ple  flextore.    Deflected  horizontally. 
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13*INCH   B.  L.  RIFLED  HOBTABS. 


No.  4919. 


Marks,  "^»f;^»» 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Length  of  stem,  23''. 
Gauged  length,  20". 


Applied  loads. 

per  mob. 

Sacoeasiye 

elongation 

per  inch. 

Pennaiient 
•et. 

pexmanent 
aet. 

Bemarka. 

Total. 

Per  squaie 

Pounds. 

1.000 

2,000 

8.000 

4,000 

6,000 

6.000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17.000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

28,110 

Poundt. 

1,000 

2,000 

8,000 

4.000 

5.000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23.000 

24.000 

25.000 

28.110 

Inch. 
0. 
.000045 
.000095 
.000145 
.000190 
.000240 
.000285 
.600340 
.000890 
.000440 
.000490 
.000545 
.000600 
.000655 
.000780 
.000800 
.000860 
.000960 
.001010 
.001126 
.061240 
.001860 
.001490 
.W1625 
.001850 

Inch. 
0. 

.000045 
.000060 
.000050 
.000045 
.000050 
.000045 
.000055 
.000050 
.000050 
.000060 
.000056 
.000055 
.000055 
.000075 
.000070 

000060 
!000090 

000090 
!000065 
.000116 
.000110 
.000140 
.000185 
.000226 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Tenaile  atrengtb. 

0. 

.000005 

.000006 

.000020 

.000015 

.000060 

.000080 

.000075 

.000026 

.oooiio 

.000065 

.000185 

.000075 

.000266 

.000080 

.000440 
!o00600 

.000176 
.000150 

1 

Fractured  5''.9  from  neck.    Appearance  granular. 


12-INCH   6.  L.  RIFLED  MORTARS. 
No.  4920. 
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Marks,  "^iff.^^» 
Diameter,  V'!l29. 
Sectional  area,  1  eqnare  inch. 
Length  of  stem,  23''. 
Gauged  length,  20''. 


EloBgatioii 
per  inch. 

SacoeMiye 
perinch. 

Permanent 
set. 

Saccessive 

permanent 

Bet. 

RenuurkB. 

Total. 

PeraqnAre 

Pounds. 
1,000 
2.000 
8.000 
4.000 
6,000 
6.000 
7.000 
8.000 
9,000 
10.000 
11,000 
12.000 
13,000 
14,000 
15,000 
16,000 
17.000 
18.000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
32.200 

Pounds. 

1,000 

2.000 

3,000 

4,000 

5,000 

6*000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

35,000 

82,200 

Insk. 
0. 

.000050 
.000100 
.000150 
.000195 
.000245 
.000295 
.000345 
.000305 
.000445 
.000406 
.000660 
.000605 
.000665 
!000735 
.000800 
.000880 
.000946 
.001010 
.001106 
.001196 
.001300 
.001415 
.001550 
.001706 

Inch. 
0. 
.000050 
.000050 
!  000050 
.000045 
.000050 
.000050 
.000050 
.000050 
.000060 
.000050 
.000056 
.000065 
.000060 
.000070 
.000066 
.000080 
.000066 
.000065 
.000096 
.000090 
.000105 
.000115 
.000135 
.000155 

Inch. 

0. 

Inch. 
0. 

Initial  load. 

0. 

.000010 

.000010 

.000030 

.000020 

.000050 

.000020 

.000070 

.000020 

.000100 

.000030 

.000150 

.000050 

.000340 

.000080 

.000350 
.000445 

.000110 
.000096 

Fractured  1".7  from  neck. 
H.  Doc.  373 12 


Appearance  granular. 
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12-INCH  B.  L.  RIFLED  H0BTAB8. 
No.  1124. 


Length,  10".5. 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Gauged  length,  5". 


Applied  loads. 


Total. 


Pound*. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29.000 
30,000 
81,000 
82,000 
33,000 
34,000 
35,000 
86,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
65,680 


Per  Bqaaro 
incn. 


Pound*. 

1,000 

2,000 

3.000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

i4,o;}0 

15,000 
16,000 
17,000 
18,000 
19,000 
20.000 
21,000 
22,000 
23,000 
24.000 
25,000 
26,000 
27.000 
28,000 
29,000 
30,000 
31,000 
82,000 
33,000 
84.000 
36.000 
86,000 
87,000 
88,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
.'iO,  000 


Compres- 
sion per 
incn. 


Inch, 

0. 

.00004 
.00010 
.00014 
.00018 
.00022 
.00026 
.00082 
.00038 
.00042 
.00048 
.00052 
.00056 
.00060 
.00066 
.00072 
.00078 
.00084 
.00092 
.00096 
.00102 
.00108 
.00114 
.00122 
.00128 
.00136 
.00144 
.00166 
.00166 
.00178 
.00194 
.00210 
.00224 
.00248 
.00274 
.00318 


.00486 
.00480 
.00520 
.00576 
.00624 
.00680 
.00732 
.00782 
.00840 
.00896 
.00960 
.01018 


Saccessive 

ooiupres- 

sion  per 

inofi. 


Inch. 
0. 

.00004 
.00006 
.00004 
.00004 
.00004 
.00004 
.00006 
.00006 
.DOOM 
.00006 
.00004 
.00004 
.00004 
.00006 
.00006 
.00006 
.00006 
.00008 
.00004 
.00006 
.00006 
.00006 
.00008 
.00006 
.00008 
.00008 
.00012 
.00010 
.00012 
.00016 
.00016 
.00014 
.00024 


.00044 
.00034 
.00046 
.00038 
.00044 
.00040 
.00056 
.00048 
.00056 
.00052 
.00050 
.00058 
.00056 
.00064 
.00058 


Permanent 


Inch, 
0. 


.00002 


.00004 


.00010 


.00018 


.00046 


.00114 


.00290 


.00510 


.00760 


Snccessiye 

permanent 

set. 


Inch. 
0. 


.00002 


.00002 


.00006 


.00006 


.00028 


.00068 


.00176 


.00220 


.00260 


Remarks. 


Initialloikl. 


Ultimate  strength. 


Failed  by  triple  flexure.    Deflected  downward. 


12-INCH  B.  L.  RIFLED   M0BTAB8. 
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No.  1125, 


Marks,  ^^3%^"^ 
Length,  10".5. 
Diameter,  rM29. 
Sectional  area,  1  square  inch. 
Ganged  lengthy  5''. 


Applied  loads. 


I 


Total. 


Per  square 
inch. 


_L 


Compres- 
sion per 
inch. 


Snovessive 
compres- 
sion per 
inch. 


Pwmuient 

set. 


Snooessive 

permanent 

sot. 


Bemarks. 


I*imnd$. 

1,000 
2,000 
8,000 
4,000 
5.000 
0,000 
7.000 
8«000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
16.000 
16.000 
17,000 
18,000 
19.000 
20.000 
21,000 
22.000 
23,000 
24,000 
25,000 
26,000 
27.000 
28.000 
29,000 
30,000 
31.000 
82,000 
83,000 
34,000 
86,000 
86,000 
87,000 
88,000 
80,000 
40,000 
41,000 
42,000 
48.000 
44,000 
45,000 
46.000 
47,000 
48,000 
49,000 
50,000 
61,400 


Povndi. 
1,000 
2,000 
3,000 
4,000 
5.000 
6,000 
7,000 
8,000 
9.000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16.000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
28,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
81.000 
82,000 
83,000 
84.000 
85,000 
86,000 
87,000 
88,000 
89,000 
40,000 
41^000 
42,000 
43,000 
44,000 
45.000 
46,000 
47,000 
48,000 
49,000 
50,000 
61,400 


Inch. 
0. 

.00004 
.00012 
.00016 
.00018 
.00022 
.00028 
.00034 


.00042 
.00046 
.00054 


.00062 
.00008 
.00074 
.00080 
.00084 
.00090 


.00102 
.00106 
.00112 
.00118 
.00124 
.00134 
.00142 
.00152 
.00160 
.00172 
.00184 
.00200 
.00218 


.00262 
.00206 
.00824 
.00864 
.00414 
.00458 
.00506 
.00566 
.00608 
.00646 
.00700 
.00762 
.00800 


.00930 
.01000 


IfUSh, 

0. 

.00004 
.00008 
.00004 
.00002 
.00004 
.00006 
.00006 
.00004 
.00004 


Inch. 
0. 


Inch. 


Initial  load 


.00008 
.00004 
.00004 
.00006 
.00006 
.00006 
.00004 
.00006 
.00006 
.00006 
.00004 
.00006 
.00006 
.00006 
.00010 
.00008 
.00010 
.00008 
.00012 
.00012 
.00016 
.00018 
.00020 
.00024 
.00034 
.00028 
.00040 
.00050 
.00044 
.00048 
.00060 
.00052 
.00038 
.00054 
.00062 
.00038 
.00062 
.00068 
.00070 


.00006 


.00012 


.00020 


.00040 


.00104 


.00266 


.00484 


.00744 


.00004 


.00002 


.00006 


.00008 


.00020 


.00064 


.00162 


.00218 


.00260 


Ultimate  strength. 


Failed  hy  triple  flexure.    Deflected  Bidewise, 
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No.  1126. 


Marks,  "^i??;^^' 
Length,  10".5* 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Gauged  length,  5*\ 


Applied  loads. 


Total. 


Pounds. 
1,000 
2.000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11.000 
12,000 
13.000 
14,000 
15,000 
16,000 
17.000 
18,000 
19,000 
20.000 
21,000 
22.000 
23,000 
24.000 
25.000 
26,000 
27.000 
28,000 
29,000 
30,000 
31,000 
32,000 
33.000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41.000 
42,000 
43,000 
44.000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
65,600 


PerMaare 
inch. 


Pounds. 
1,000 
2,000 
3.000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13.000 
14.000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27.000 
28,000 
29,000 
30.000 
31,000 
32,000 
33,000 
34,000 
35,000 
86,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46.000 
47,000 
48,000 
49,000 
60,000 
65,600 


Comprea- 

sion  per 

Ldcd. 


Inch. 

0. 

.00004 
.00008 
.00012 
.00016 
.00022 
.00026 
.00030 
.00034 
.00040 
.00046 
.00052 
.00056 
.00060 
.00064 
.00070 
.00076 
.00060 
.00080 
.00092 
.00098 
.00104 
.00110 
.00116 
.00122 
.00128 
.00134 
.00140 
.00150 
.00158 
.00170 
.00180 
.00194 
.00208 
.00224 
.00246 
.00274 
.00300 


.00368 
.00408 
.00440 
.00476 
.00620 
.00562 
.00604 


.00700 
.00724 
.00770 


Snocessive 

comprea- 

Hion  per 

incu. 


Inch. 
0. 
.00004 

.00004 
.00004 
.00006 
.00006 
.00004 
.00004 
.00004 
.00006 
.00006 
.00006 
.00004 
.00004 
.00004 
.00006 
.00006 
.00004 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00010 
.00108 
.00012 
.00010 
.00014 
.00014 
.00016 
.00022 
.00028 
.00026 
.00036 
.00032 
.00040 
.00032 
.00036 
.00044 
.00042 
.00042 
.00018 
.00048 
.00024 
.00046 


Permanent 
set. 


0. 


.00002 


.00006 


.00012 


.00022 


.00060 


.00178 


.00344 


SaooesBlTe 

permanent 

set. 


Inch. 
0. 


.00006 


.00010 


.00038 


.00118 


.00166 


.00180 


Semarka. 


Initial  load. 


Ultimate  atrenf^th. 


Failed  by  triple  flexure.    Deflected  upward. 
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ISMHCH  B.  L.  SIFLED  MOSTASS. 
CHEMICAL  COMPOSITION  OF  CAST-IRON  BODIES. 


Ten- 
sion 
test 
num- 
ber. 

No.  of 
body. 

Mark  on 
specimen. 

Carbon. 

Manga- 
nese. 

SiUoon. 

8al. 
pbor. 

Pbos- 
pborus. 

Copper. 

Tofi.  p^STc. 

Com- 
bined. 

4790 
4T91 
4841 
4S42 

4802 
4S63 
4878 
4879 
4906 
4905 

4864 
4865 

4874 
4875 

4582 
4583 

4899 
4900 

4901 
4902 

4915 
4916 

4919 
4920 

21 
21 
21 
21 

24 
24 
24 
24 
24 
24 

25 
25 

26 

26 

27 
27 

28 
28 

29 
29 

80 
30 

32 
32 

BT,, 

MTi 

S^^„:::::: 

BT, 

MT, 

BTj, 

Ml!;, 

BT., 

Ml?., 

BT. 

Ml*, 

BT, 

Ml?, 

BT, 

Ml?, 

BT, 

MT, 

BT, 

Ml?, 

2.858 
2.339 
2.645 
2.646 

2.222 
2.375 
2.541 
2.454 
2.836 
3.152 

2.718 
2.727 

2.641 
2.658 

2.665 
2.631 
• 
2.566 
2.833 

2.666 
2.606 

2.615 
2.236 

2.427 
2.418 

2.053 
2.143 
2.217 
2.098 

2.063 
2.077 
1.728 
1.873 
1.644 
1.987 

2.110 
2.179 

2.004 
2.571 

2.127 
2.257 

2.181 
2.039 

2.435 
2.380 

1.737 
1.666 

1.832 
1.835 

0.305 
0.396 
0.428 
0.547 

0.141 
0.145 
0.813 
0.681 
1.192 
1.165 

0.603 
0.648 

0.687 
0.087 

0.538 
0.374 

0.386 
0.794 

0.221 
0.216 

0.878 
0.570 

0.506 
0.583 

0.848 
0.337 
0.409 
0.400 

0.889 
0.406 
0.420 
0.400 
0.466 
0.477 

0.433 
0.411 

0.413 
0.896 

0.411 
0.406 

0.400 
0.411 

0.411 
0.417 

0.426 
0.435 

0.413 
0.417 

1.034 
1.034 
0.968 
0.940 

1.004 
0.911 
0.780 
0.703 
1.260 
0.940 

0.789 
0.789 

1.184 
1.250 

0.940 
0.987 

0.827 
0.902 

1.004 
1.222 

1.2S0 
1.222 

1.120 
1.101 

0.040 
0.050 
0.080 
0.079 

0.095 
0.096 
0.094 
0.096 
0.080 
0.092 

0.082 
0.085 

0.104 
0.115 

0.110 
0.105 

0.062 
0.075 

0.098 
0.108 

0.102 
0.098 

0.064 
0.067 

0.392 
0.407 
0.371 
0.193 

0.826 
0.358 
0.678 
0.807 
0.220 
0.201 

0.406 
0.391 

0.301 
0.319 

0.316 
0.847 

0.374 
0.826 

0.801 
0.293 

0.419 
0.342 

0.257 
0.244 

0.010 
0.010 
0.009 
0.010 

0.010 
0.006 
0.006 
'  0.005 
0.008 
0.004 

0.010 
0.010 

0.008 
0.006 

0.010 
0.012 

0.008 
0.006 

0.005 
0.008 

0.000 
0.000 

0.030 
0.000 
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12-mClt  B.  U  tUtfLBD  MORTAfiS. 


12-niCH  B.  L.  KIFLED  KOBTASS. 

TABULATION  OF  C0MPBE88I0N  SPECIMENS  FBOM  CAST-IBON  BODIES 


No.  of 

Kamber  of— 

teat. 

Mor- 

Speci. 

tar. 

men. 

1001 

21 

22 

1092 

21 

30 

1093 

21 

22 

109i 

21 

32 

1095 

21 

40 

1090 

21 

32 

1097 

24 

12 

1008 

24 

20 

1099 

24 

12 

1100 

24 

2 

1107 

24 

10 

1108 

24 

2 

1118 

24 

2 

1119 

24 

10 

1120 

24 

2 

1100 

25 

12 

1101 

25 

20 

1102 

25 

12 

1103 

26 

12 

1104 

26 

20 

1105 

20 

12 

1109 

27 

2 

1110 

27 

10 

1111 

27 

2 

1112 

28 

2 

1113 

28 

10 

IIU 

28 

2 

1115 

29 

2 

1116 

29 

10 

1117 

29 

2 

1121 

30 

2 

1122 

80 

10 

1128 

30 

2 

1124 

32 

2 

1125 

82 

10 

1126 

32 

2 

Poaition 
in  body. 


Breech. 
...do.. 
Muzale 

Breech., 
...do.. 
Muzzle 

Breeeh.. 
....do.. 
Masale . 

Breech.. 
...do... 
Muszlo  . 

Breech.. 
...do... 
Muzzle  . 

Breech . 
...do.. 
Muzzle 


Breech.. 
....do... 
Muzzle  . 

Breech.. 
....do... 
Muscle . 

Broeoh.. 
....do.. 
MuBile . 

Breech.. 
...do... 
MuBzle . 

Breech.. 
....do.. 
Muzzle  . 

Breech.. 
...do  . 
Muzzle . 


Location 
of  speci- 
men. 


Inaide . 
Itadial . 
Inaide . 

....do.. 
Radial, 
luaido  . 

....do.. 
Kadial. 
Inaide . 

....do.. 
Badial. 
Inaide . 

....do.. 
Kadial . 
Inaide . 

..do.. 
Radial . 
Inaide  . 


....do  . 
Radial. 
Inaide . 

....do.. 
Radial. 
Inaide . 

....do.. 
Radial . 
Inaide . 

....do.. 


I 


Total 
lenj^th. 


Inaide . 

....do.. 
Radial. 
Inaide.. 

....do.. 
Radial. 
Inaide . , 


Inches. 
10.5 
10.5 
10.5 

10.5 
10.5 
10.5 

10.5 
10.5 
10.5 

10.5 
10.5 
10.5 

10.5 
10.5 
10.5 

10.5 
10.5 
10.5 

10.5 
10.5 
10.5 

10.5 
10.5 
10,5 

10.5 
10.5 
10.6 

10.5 
10.5 
10.5 

10.5 
10.5 
10.5 

10.5 
10.5 
10.5 


Soc- 
tional 
area. 


Sj.  in. 
1.00 
1.00 
1.00 

1.00 
1.00 
1.00 

1.00 
1.00 
1.00 

1.00 
1.00 
1.00 

1.00 
1.00 
1.00 

1.00 
1.00 
1.00 

1.00 
1.00 
1.00 

1.00 
1.00 
1.00 

1.00 
1.00 
1.00 

1.00 
1.00 
1.00 

1.00 
1.00 
1.00 

1.00 
1.00 
1.00 


Ulti- 
mate 

atrength 
per 

Houare 
mch. 


Lbs, 
57,060 
57.990 
66,970 

57,780 
57,240 
68,910 

60.380 
57,390 
58,300 

68,680 
06, 300 
69,380 

59,800 
61.700 
64,800 

60,000 
61,660 
61,  &H) 

61,400 
58,5()0 
59,200  I 

61.710  I 
60,790  I 
61,120 

60,980 
60,350 
64,480 

63,210 
01,600 
67,420 

67,130 
63.900 
68,580 

05,680 
61,400 
65,600 


Manner  of  fail- 
ure. 


Triplo  flexure. 

do 

do. 

do. 

do. 

do  . 

...  .do. 

do. 

do. 

do. 

do. 

do. 

do. 

do  . 

do  . 

do. 

do. 

do. 

.do. 
.do. 
.do. 

.do  . 
.do  . 
do. 


.do. 
.do. 


.do. 
-do . 
.do. 

.do. 
.do. 
.do. 


.do. 
.do. 


Remarks. 


Heat  107. 
Heat  170. 
Heat  176. 
Heat  168. 
Heat  160. 
Heat  171. 
Heat  172. 
Heat  174. 
Heat  177. 
Heat  179. 


Diagrams  showing  chemical  composition,  tensile  strength,  specific 
gravity,  and  hardness  of  cast-iron  bodies. 

The  full  lines  in  the  diagrams  represent  results  obtained  with  the  long 
tension  specimens. 

The  mean  results  of  the  grooved  tenacity  specimens  are  plotted  in 
dotted  lines,  rejecting  from  the  averages  and  indicating  on  the  diagram 
by  dotted  circles  specimens  which  gave  exceptionally  high  tensile 
strength. 
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HTDE08TATIG  TEST  OF  a-DT GH  TUBE  SEGTIOH. 

These  tests  inangorate  a  series  of  observations  on  the  behavior  of  an 
8-inch  tube  section  when  subjected  to  hydrostatic  pressure  acting  singly 
either  on  the  surface  of  the  bore  or  on  the  exterior  surface  of  the  cyl- 
inder, or  on  both  surfaces  simultaneously,  and  f orthermore  accompanied 
by  longitudinal  stresses  of  tension  or  compression  on  the  tube  section. 

In  the  present  tests  hydrostatic  pressure  was  applied  at  the  bore 
without  longitudinally  applied  stresses,  and  measurements  taken  show- 
ing the  erpansionof  exterior  diameter  and  the  concomitant  contraction 
in  length  of  tube. 

Hydrostatic  pressures  were  generated  by  means  of  pistons,  which 
entered  the  ends  of  the  tube  and  were  directly  loaded  by  compression 
loads  on  the  testing  machine. 

The  bore  of  the  tube  was  charged  with  water  and  cup-shaped  leather 
packings  used  on  the  inner  ends  of  the  pistons. 

It  was  at  first  undertaken  to  measure  a  number  of  diameters  on  the 
tube  section  in  two  planes  at  right  angles  to  each  other,  also  the  con- 
traction of  the  tube  over  all,  and  along  a  number  of  sublengths,  making 
these  observations  for  each  increment  of  interior  pressure  of  1,000 
pounds  per  square  inch. 

In  measurements  of  this  kind  it  is  necessary  to  compare  the  microm- 
eter calipers  employed,  with  reference  bars  at  frequent  intervals,  to  obtain 
corrections  for  changes  in  the  temperatures  of  the  micrometers,  which 
affects  their  lengths. 

It  was  found  impracticable  to  maintain  the  reference  bars  at  the  mean 
temperature  of  the  tube  section;  hence  reliable  temperature  corrections 
were  unattained. 

Observations  were,  in  consequence  of  this  fact,  confined  to  one  diam- 
eter or  gauged  length  at  a  time,  and  the  diametrical  expansion  or  longi- 
tudinal contraction  determined  for  each  successive  pressure,  completing 
a  series  of  observations  before  there  occurred  a  sensible  change  in 
either  the  temperature  of  the  tube  section  or  the  temperature  of  the 
micrometer. 

The  expansion  in  exterior  diameter  was  observed  at  the  middle  of 
the  length  of  the  tube,  and  the  contraction  in  length  on  gauged  lengths 
symmetrical  with  the  ends. 

Following  the  hydrostatic  tests  the  pistons  were  removed,  the  water 
in  the  bore  discharged,  and  the  tube  loaded  by  longitudinal  compres- 
sion, directly  between  the  platforms  of  the  testing  machine. 

Jn  this  position  the  longitudinal  compressions  and  diametrical  expan- 
sions were  determined  as  before. 

The  ratio  of  longitudinal  extension  to  lateral  contraction  in  a  plain 
steel  bar  of  rectangular  cross  section  was  determined,  using  for  this 
purpose  one  end  of  a  steel  eye  bar  which  had  previously  been  fractured 
by  tension. 

Advantage  was  taken  of  the  opportunity  to  measure  the  extension  of 
the  diagonal  of  a  square  on  the  surface  of  the  steel  bar. 
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12-tNCd  B.  t.  fttfLBD  MORTAfiS. 


18-nrCE  B.  L  RIFLED  KOBTASS. 

TABULATION  OF  C0MPBE8BI0N  SPECIMENS  FROM  CAST-IRON  BODIES 


Number  of— 

Ultl- 

No.  Of 
test. 

Poeitioii 
in  body. 

Location 
of  speci- 
men. 

Total 
length. 

Sec- 
tional 
area. 

mate 
strength 

per 
square 

inoh. 

Manner  of  fail- 
ure. 

Remarks. 

Mor- 
tar. 

Speci- 
men. 

1091 
1092 
1093 

21 
21 
21 

22 
30 
22 

Breech.. 
....do... 
MuzBle 

Inside.. 
Itadial.. 
Inside 

Inehe*. 
10.5 
10.5 
10  5 

Sg.  in. 
1.00 
1.00 
1.00 

Lbt. 
57,060 
57.990 
66,970 

67,780 
67,240 
58,910 

Triple  flexure.. 

do 

(Jo 

109i 
1095 
1090 

21 
21 
21 

32 
40 
32 

Bieoch.. 
....do... 
Muizle  . 

....do... 
RadUl.. 
Inside.. 

10.5 
10.5 
10.5 

1.00 
1.00 
1.00 

do 

do 

do 

1097 
1098 
1099 

24 
24 
24 

12 
20 
12 

Breech.. 
....do... 
MuKsle . 

....do... 
Radial.. 
Inside.. 

10.5 
10.5 
10.5 

1.00 
1.00 
1.00 

60.380 
57,390 
68,300 

...  .do 

do 

do 

I  Heat  107. 

1106 
1107 
1108 

24 
24 
24 

2 
10 
2 

Breech.. 
....do... 
Muszlo  . 

....do... 
Badial.. 
Inside.. 

10.6 
10.5 
10.5 

1.00 
1.00 
1.00 

68,680 
66, 3(10 
69,380 

do 

do 

do 

Heat  170. 

1118 
1110 
1120 

24 
24 
24 

2 
10 
2 

Breech.. 
....do... 
Mazzle  . 

....do... 
Radial.. 
Inside . . 

10.5 
10.5 
10.5 

1.00 
1.00 
1.00 

69,800 
61.700 
64,800 

do 

do 

do 

Heat  176. 

1100 
1101 
1102 

25 
25 
25 

12 
20 
12 

Breech.. 
....do... 
Muzzle  . 

....do... 
Radial.. 
Inside  . . 

10.6 
10.5 
10.5 

1.00 
1.00 
1.00 

60,000 
61,680 
61, 8<J0 

do 

do 

do 

V  Heat  108. 

1103 
1104 
1105 

26 
26 
26 

12 
20 
12 

Breech.. 
....do... 
Muzzle . 

....do    .. 
Radial.. 
Inside.. 

10.5 
10.5 
10.5 

1.00 
1.00 
1.00 

61.400 
58,500 
60,200 

do 

do 

do 

j  Heat  100. 

1109 
1110 
1111 

27 
27 
27 

2 

10 
2 

Breech.. 
....do... 
MuxbIo 

....do... 
Radial.. 
Inside  . 

10.6 
10.5 
10,5 

10.6 
10.5 
10.6 

1.00 
1.00 
1.00 

61,710 
60,790 
61,120 

60,980 
60,350 
64,480 

do 

do 

do 

[Heat  171. 

1112 
1113 
1114 

28 
28 
28 

2 

10 
2 

Broeoh.. 
....do... 
Muzzle . 

....do... 
Radial.. 
Inside.. 

1.00 
1.00 
1.00 

do 

do 

do 

SHefttl72. 

1115 
1116 
1117 

29 
29 
29 

2 
10 
2 

Breech.. 
....do... 
Muzzle . 

....do... 
Radial.. 

Inside.. 

10.6 
10.6 
10.5 

1.00 
1.00 
1.00 

63,210 
61,800 
87,420 

do 

do 

do 

Heat  174. 

1121 
1122 
1123 

80 
30 
30 

2 
10 
2 

Breech.. 
....do... 
Muzzle  . 

....do... 
Radial.. 
Inside.. 

10.5 

ia6 

10.5 

1.00 
l.OO 
1.00 

67,130 
05,900 
68.580 

do 

.do   

I  Heat  177. 

do 

1124 
1125 
1126 

32 
82 
32 

2 
10 
2 

Breech.. 
....do    .. 
Muzzle . 

....do... 
Radial.. 
Inside.. 

10.5 
10.5 
10.5 

1.00 
1.00 
1.00 

05.680 
61,400 
65,000 

do 

do 

S  Heat  179. 

Diagrams  showing  chemical  comi)08itioii,  tensile  strength,  specific 
gravity,  and  hardness  of  cast-iron  bodies. 

The  full  lines  in  the  diagrams  represent  results  obtained  with  the  long 
tension  specimens. 

The  mean  results  of  the  grooved  tenacity  specimens  are  plotted  in 
dotted  lines,  rejecting  from  the  averages  and  indicating  on  the  diagram 
by  dotted  circles  specimens  which  gave  exceptionally  high  tensile 
strength. 
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HYDROSTATIC   TEST   OF   8-INCH   TUBE   SECTION. 


Lateral  Contbaction  Measured  in  three  places,  at  each 
end  of  the  40"  gauged  length,  and  at  the  middle  op  the 
Gauged  Length,  Designated  as  Lengths  A,  B,  and  C. 

B  is  the  middle  one  on  the  bar. 

Each  transverse  ganged  length,  8"  long. 

ON  GAUGED  LENGTH  A. 


Applied  load«. 

In  gauged  length. 

Bemarka. 

Total. 

Piirfiqiiare 
inch. 

Lateral 

con- 
traction. 

Sncoeaeive 
contrac- 
tion. 

Set. 

Poundt. 

8,008 

40,040 

80,080 

160,160 

240,240 

820,820 

240,240 

160,160 

80,080 

40,040 

8,008 

820,320 

8,006 

320,320 

8.008 

Pounds. 

1.000 

6,000 

10,000 

20,000 

80,000 

40,000 

80,000 

20,000 

10,000 

6,000 

1,000 

40,000 

1,000 

40,000 

1,000 

Inch. 

0. 

.0003 
.0007 
.0014 
.0022 
.0030 
.0022 
.0014 
.0007 
.0003 

0. 
.0029 

0. 
.0029 

0. 

Inch. 

0. 

.0003 
.0004 
.0007 
.0006 
.0006 
.0008 
.0007 
.0007 
.0004 
.0003 
.0029 
.0029 
.0029 
.0029 

Inch. 

Initial  load. 

• 

ON  GAUGED  LENGTH  B. 


8.008 
320,820 

8,008 
320,820 

8,008 

1,000 
40,000 

1,000 
40,000 

1.000 

0. 

.0080 
0. 

.0080 
0. 

Initial  load. 

.0030 
.0030 
.0030 
.0030 

ON  GAUGED  LENGTH  C. 


8,008 
320,820 

8,006 
320,320 

8,008 

1,000 
40,000 

1,000 
40,000 

1,000 

0. 

.0031- 
.0001 
.0031 
.0001 

Initial  load. 

.0031 
.0030 
.0080 
.0030 

1 

HYDROSTATIC  TEST  OP  8-INCH  TUBE  SECTION. 
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Measurements  taken  along  the  Diagonals  of  a  square  8" 
ON  A  Side,  two  Sides  of  the  Square  being  Parallel  and 
Perpendicular^  respectiyelt,  to  the  Axis  of  the  Eye  Bar. 

This  8^'  sqaare  is  at  eud  A  of  the  40''  gaaged  length. 
Gauged  length,  11".3137. 

FIRST  DIAGONAL 


Applied  loads. 

In  ganged  length. 

Benuurks. 

ToUl. 

Per  sqnare 
inch. 

Elongation. 

SnocessiTe 
elongation. 

Set. 

Po%md». 

8.008 
820,820 

8,008 
820,820 

8,008 
820.820 

8,008 

Pounds. 

1,000 
40,000 

1,000 
40,000 

1,000 
40,000 

1,000 

Inch. 
0. 

.0063 
0. 

.0054 
0. 

.0054 
0. 

Inch. 

0. 
.0063 
.0063 
.0054 
.0054 
.0054 
.0054 

Inch. 
0. 

Initial  load. 

SECOND  DIAGONAL. 


8,008 
820.820 

8,008 
820,820 

8,008 
820.820 

8.006 

1,000 
40,U00 

1,000 
40,000 

1,000 
40,000 

1.000 

0. 

.0051 
0. 

.0051+ 
0. 

.0051 
0. 

0. 

.0051 
.0051 
.0051 
.0051 
.0051 
.0061 

0. 

Initial  load. 

Measurements  taken  along  the  Diagonals  of  Another  8'' 
Square  located  at  end  C  of  the  40"  Gauged  Length. 


PIKST  DIAGONAL. 


AppUedloadB. 

In  ganged  length. 

Remarks. 

Total. 

Per  aqQaie 
inch. 

Elongation. 

SncoeBsive 
elongation. 

Set. 

Pounds. 

8.008 
320.320 

8,006 

"^'008 

820.820 

8,008 

Pounds. 

1,000 
40,000 

1,000 
40,000 

1,000 
40.000 

1,000 

Inch. 
0. 

.0054+ 
0.+ 

.0054 
0. 

.0054 
0. 

Inch. 

0. 

.0054 
.0054 
.0054 
.0054 
.0054 
.0054 

Inch. 

Initial  load. 

SECOND  DIAGONAL. 


8.006 
820,820 

8.008 
320,820 

8,008 
880,820 

8.006 

1,000 
40,000 

1,000 
40,000 

1,000 
40,000 

1,000 

0. 
.0058+ 

0. 
.0053+ 
.0001 
.0053+ 
.0001+ 

0. 

.0058 
.0058 
.0053 
.0062 
.0062 
.0052 

Initial  load. 

200  STEEL  PLATE  FOR  5-INCH  SIEGE  GUN  CARRIAGE. 

Measurements  of  Second  Diagonal,  end  A,  Bepeated. 


Applied  loadB. 

In  ganged  length. 

Bemarka. 

Total. 

Per  Mnare 
inch. 

Elongation. 

SnocesaiTe 
elongation. 

Set. 

Powida, 

8,008 
820,820 

8,008 
820,820 

8,008 
820,320 

8.008 

Potmdt. 

1,000 
40,000 

1.000 
40,060 

1,000 
4Q.000 

1,000 

Inch. 
0. 

.OOil 
0.+ 

.0061 
0. 

.0051 
0. 

Inch. 

0. 

.0061 
.0051 
.0051 
.0061 
.0051 
.0051 

Inch, 

Initial  load. 

STEEL  PLATE  FOE  S-DTGH  SIBOE  OUE  CAEEIAOE 

FEOM  THE  CONTINENTAL  IRON  WORKS,  BROOKLYN,  N.   T. 

No.  6061. 


J^^ 


^"        „^s_ 

Sectional  area,  ".982  x  ".233 =.229  square  inch. 

Elastic  limit,  10,240  poand8=:44,720  poands  per  square  inch. 

Tensile  strength^  14|110  poand8=:61,620  pounds  per  square  inch. 

Elongation  in  8  inches,  1^.99=24.9  per  cent. 

Elongation  of  inch  sections,  ".15  ".23  ".52*  ".24  ".24  ".22  ".22  ".17. 

Area  at  fracture,  ".73x  ".14=.102  square  inch. 

Contraction  of  area,  55.5  per  cent. 

Appearance  of  fracture,  silky. 


STEEL  CASTING  PROM  TRUCK  WHEEL  PLATE. 
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STEEL  CASTDTG  PEOM  TETTCK  WHEEL  PLATE. 
No.  4842. 

Diameter,  ''.564. 

Bectional  area,  J25  square  inch. 

Gauged  length,  3". 


Applk 

»d  IomU. 

Peraqnare 
inch. 

Elonsation 
per  inch. 

Snccessive 
elongation 
per  inch. 

Permanent 

Mt. 

Successive 

Kamarks. 

ToUl. 

permaneut 
set. 

PtmndM. 
250 
1,250 
2,500 
8,750 
5.000 
6,250 

7,.'i00 
7,750 
8,000 
8.250 
8,500 
8,750 
9.000 
9.250 
0,500 
9,750 
10,000 
10,250 
10.500 
10,750 
11.000 
11,250 
11,500 
11.750 
12,000 
12.250 
12.500 

13.000 
13.500 
14,000 
14,500 
14.960 

Pounds. 
1,000 
5,000 
10.000 
15,000 
20.000 
25,000 

30.000 
31,000 
82.000 
33,000 
34.000 
85.000 
36,000 
37.000 
38.000 
89.000 
40.000 
41,000 
42,000 
43.000 
44.000 
45,000 
46,000 
47.000 
48.000 
40.000 
50,000 

52,000 
54,000 
56,000 
68,000 
59,850 

Inch. 
0. 

.000167 
.000367 
.000567 
.000738 
.000067 

.002000 

.004833 

.006667 

.007167 

.006500 

.009500 

.011833 

.012400 

.014333 

.015667 

.017633 

.019000 

.020933 

.022667 

.025267 

.027067 

.030000  . 

.032000 

.035000 

.037667 

.041167 

.0600 
.0600 
.0700 
.0867 

Inch. 
0. 

.000167 
.000200 
.000200 
.000166 
.000234 

.001033 
.002333 
.001331 
.001500 
.001333 
.001000 
.001833 
.001062 
.001933 
.001334 
.001966 
.001367 
.001933 
.001734 
.002600 
.001800 
.002933 
.002000 
.003000 
.002667 
.003500 

.008833 
.0100 
.0100 
.0167 

Inch. 
.0 
.0 

Inch. 
0. 

Initial  load. 

Elastic    limit    about 
27,000  pounds   per 
square  inch. 

Surface   cracks   ap- 
pear. 

Tensile  strength. 

1 

1 

.001233 

.001233 

.  016033 

.014800 

.039100 

.023067 

1 

General  Bummartf, 

Tensile  strength  per  square  inch  of  original  section • ponnds..  50,840 

Elastic  limit  per  square  inch  of  original  section,  about do. . .  27, 000 

Elongation  per  inch  after  rupture inch . .    .  1067 

Bedoetion  in  diameter  at  point  of  rupture do...      .044 

Uednction  in  area  after  rupture,  per  cent  of  original  section 15.0 

Position  of  rupture l".12fh»mneck 

Character  of  broken  surflsoe granular ;  cracks  developed  along  cylindrical  surface  of  stem 

Elongstion  of  inch  sections ".12*, 'Ml,  ."00 
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STEEL  USED  IN  IS-DTCH  DECK  PIEECIHO  SHELLS. 

No.  4860. 
Marks,  12  M  S  D  P. 
Diameter,  ".505. 
Sectional  nrea,  .20  square  inch. 
Gauged  length,  G". 


AppUed  loads. 

Eloncration 
per  inch. 

Sncceaaire 
eloueation 
per  inch. 

Ponnanent 
set. 

SnocMsfTe 

permanent 

set. 

Remarks. 
Initial  load. 

Elastic  limit. 
Tensile  strength. 

Total. 

FeriMinare 
inch. 

Pounds. 
200 
l.OOO 
2,000 
4,000 
6,000 
7,000 
8,000 
8,200 
8,400 
8,600 
8.S00 
9,000 
9,200 
9,400 
9,600 
0,800 
10,000 
18,220 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50.000 
91,100 

Inch. 
0. 
.000150 
.000333 
.000650 
.000967 
.001133 
.001300 
.001333 
.001350 
.001383 
.001417 
.001483 
.001533 
.005000 
.007583 
.008667 
.019000 

Inch. 
0. 
.000150 
.000183 
.000317 
.000317 
.060166 
.000167 
.uOOOdS 
.000017 
.000033 
.000034 
.000066 
.000050 
.003467 
.002583 
.001084 
.000333 

Inch, 
0. 
0. 

Inch. 
0. 

0. 

0. 

1 

1 

1 

1    ' 

1 

General  summary. 

Tensile  strength  per  nqnare  inch  of  original  section ponnds..    91,100 

Elastic  limit  ]>«rsausire  inch  of  original  section do...    44.000 

Ehmgation  per  incn  after  ruptnro inch. .      .  1583 

Elong.itiuu  per  inch  II  n«lur  St  rain  at  elastic  limit do...  .001417 

Keductiouiu  diameter  at  point  of  rnpt  lire do...       .185 

Reduction  in  area  after  ruptnre,i>or  cent  of  original  section 46.2 

Position  of  mptare 1".7  fkt>m  neck 

Cliaracterof  broken  surface fine  silky;  trace  of  granoUtioii 

BlongaUon  of  inch  sections ".07,  ".09,  ".11,  ".14,  ".39*.  ".15 
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Marks,  12  M  S  D  P. 
Diiuneter,  ".605, 
Sectional  area,  .20  square  inch. 
Gauged  length,  6'\ 


Ko.  4861. 


Applied  load«. 

Elonntion 
permch. 

SoocessiTe 

Permanent 
set. 

Snooeesive 

permanent 

set. 

Bemarlu. 

ToUL 

Persqnaie 
inch. 

eloneation 
perlncb. 

Poundt. 
200 
1.000 
2.000 
4,000 
6,000 
7,000 
8,000 
8,200 
8.400 
8,800 
8,800 
9,000 
9,200 
9,400 
9,600 
9,800 
10,000 
10,200 
10,400 
10,600 
19,490 

Pound*. 
1,000 
5,000 
10,000 
20,000 
80,000 
35,000 
•     40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47.000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
97,100 

Ineh. 
0. 

.000133 
.000300 
.000633 
.000950 
!  001117 
.001283 
.001317 
.001333 
.001367 
.001400 
.001433 
.001467 
.001500 
.001533 
.002667 
003333 
] 006833 
.008583 
.009167 

Ineh. 
0. 

.000133 
.000167 
.000333 
.000317 
.000167 
.000166 
.000034 
.000016 
.000034 
.000033 
000033 
.000034 
.000033 
.000033 
.001134 
.000666 
.002500 
.002750 
.000584 

Ineh. 
0. 
0. 

Ineh. 
0. 

Initial  loftd. 

Elasticlimit. 
Tendle  strength. 

0. 

0. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    07,lpO 

Elastic  limit  per  souare  inch  of  originaQ  seotion do 48,000 

Slongation  per  inch  aftermptore inch..      .1817 

Elongaticfn  per  inch  under  strain  at  elaiitio  limit do 001533 

Kedaotion  in  diameter  at  point  of  mptare do 125 

Sedoction in  area altermptnre,  per  centof  original  section 43.3 

Position  of  rapture r'.8  from  neck 

Character  of  broken  surface fine  silky;  trace  of  _granulation 

Slongfttionof  inohsections ".11,  ".18,  ".15.  ".1*^  ".37*,  ".16 
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BELLEVILLE    BPEDrOB    MAHUEACTUEED    AT    WATEETOWV 

AESENAL. 

COMPRESSION  TESTS. 

Ko.  5870. 

Test  of  five  pairs  together. 

Inches. 

/^Exterior  diameter 9.43 

rki«.-.„«;^^«  JJ  o;«^i«  o^«;«^  J  Diameter  of  hole 2.64 

DuneDSions  of  single  spring,  ^  Tj^ick„es8  of  metal 440± 

l^Conicity 23 

Weight  of  five  pairs,  78f  pounds. 
Total  height  of  five  pairs,  unloaded,  6".70. 

Previous  to  this  test  the  springs  had  been  loaded  with  100,000  x>ounds 
compression. 


Snccessivo 

Applied 

Height  of 

Total  oom- 

oompres- 

Bemarka. 

loMls. 

fire  pairs. 

preasion. 

aion  or 

J*imndt. 

Jnehet. 

Inehsi. 

Inch. 

1,000 

6.008 

0. 

0. 

Initial  load. 

2.000 

6.544 

.064 

.064 

3,000 

6.487 

.121 

.057 

4,000 

6.433 

.175 

.054 

6.000 

6.382 

.226 

.051 

0,000 

6.327 

.281 

.055 

7,000 

6.275 

.333 

.052 

8,000 

6.222 

.386 

.053 

9,000 

6.168 

.440 

.054 

10,000 

6.115 

.483 

.063 

11,000 

6.050 

.649 

.056 

IS,  000 

6.002 

.606 

.057 

13.000 

5.944 

.664 

.068 

14,000 

5.887 

.721 

.057 

15,000 

5.825 

.783 

.062 

10,000 

5;  765 

.843 

.060 

17.000 

6.703 

.905 

.062 

18,000 

5.640 

.968 

.063 

19,000 

5.578 

1.030 

.062 

20,000 

5.513 

1.095 

.065 

21,000 

5.452 

1.156 

.061 

• 

22,000 

5.390 

1.218 

.062 

23,000 

5.327 

1.281 

.063 

24,000 

6.266 

1.842 

.061 

18,000 

6.568 

1.050 

.292 

Reated  1  honr  under  thia  load. 

25,000 

5.205 

1.403 

.353 

26,000 

6.148 

1.460 

.057 

27,000 

5.091 

1.517 

.057 

28.000 

5.038 

1.570 

.053 

28,000 

4.985 

1.623 

.053 

80,000 

4.936 

1.672 

.049 

31,000 

4.888 

1.720 

.048 

32,000 

4.846 

1.762 

.042 

33.000 

4.805 

1.803 

.041 

34.0GO 

4.772 

1.836 

.033 

85.000 

4.742 

1.866 

.030 

80,000 

4.715 

1.893 

.027 

87,000 

4.601 

1.917 

.024 

38,000 

4.669 

1.939 

.022 

88.000 

4.649 

1.969 

.020 

40.000 

4.631 

1.977 

.018 

ao.000 

4.640 

1.968 

.000 

38,000 

4.652 

1.050 

.012 

37,000 

4.668 

1.940 

.010 

One  spring  cracked. 

38,000 

4.685 

1.923 

.017 

35,000 

4.704 

1.904 

.019 

34,000 

4.723 

1.885 

.019 

88,000 

4.745 

1.863 

.022 

208  COMPRESSION   OF   BELLEVILLE  SPRINGS. 

Ko.  5870— Continued. 


Suocessivo 

Applied 

Height  of 

Total  com- 

conipreo- 

Bemarks. 

load«. 

five  pairs. 

pressioii. 

sion  or 

recovery. 

Pound*. 

Inehet. 

Inches. 

Inch. 

32,000 

4.770 

1.838 

0.025 

31,000 

4.796 

1.812 

.026 

30.000 

4.828 

1.780 

.032 

29,000 

4.860 

1.748 

.032 

28.000 

4.895 

1.713 

.035 

27,000 

4.930 

1.678 

.035 

• 

26,000 

4.969 

1.630 

.039 

26,000 

5.007 

1.601 

.038 

24,000 

5.050 

1.558 

.043 

23,000 

6.094 

1.514 

.044 

22,000 

6.141 

1.467 

.047 

21.000 

5.190 

1.418 

.061 

20,000 

5.242 

1.366 

.062 

10,000 

5.294 

1.314 

.052 

18,000 

5.350 

1.258 

.056 

17.000 

5.408 

1.200 

.058 

16.000 

5.467 

1.141 

.050 

15,000 

5.628 

1.080 

.061 

14.000 

6.590 

1.018 

.062 

13.000 

5.654 

.054 

.064 

12,000 

5.720 

.888 

.066 

11,000 

5.784 

.824 

.064 

10.000 

5.850 

.758 

.066 

9,000 

5.917 

.691 

.067 

8.000 

5.987 

.621 

.070 

7.000 

6.066 

.553 

.068 

6,000 

6.127 

.481 

.072 

6,000 

6.195 

.413 

.068 

4.000 

6.268 

.340 

.078 

8,000 

6.341 

.267 

.073 

2,000 

6.416 

.192 

.075 

1.000 

(       6.501 
(       6.504 

.107 
.104 

.085 
.003 

After  resting  5  minutes. 
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No.  6871. 

Test  of  five  other  pairs  of  springs. 

Weight,  80  pounds. 

Height  of  five  pairs,  unloaded,  6''.72. 

These  springs  had  been  loaded  with  100,000  pounds  before  testing. 


Successive 

Applied 
loads. 

Height  of 
live  pairs. 

Total  com 
pressioD. 

compres- 
sion or 
recovery. 

Remarks. 

Pounds. 

Inehes. 

^ehet. 

Inehet. 

1,000 

6.638 

^   0. 

0. 

Initial  load. 

5,000 

■    6.427 

.211 

.211 

10,000 

6.168 

.470 

.259 

15,000 

5.892 

.746 

.276 

18.000 

5.723 

.915 

.169 

.    20.000 

5.602 

1.036 

.121 

25,000 

5.301 

1.337 

.301 

30,000 

5.034 

1.604 

.267 

35,000 

4.827 

1.811 

.207 

40.000 

4.700 

1.938 

.127 

35,000 

4.778 

1.860 

.078 

30.000 

4.922 

1.716 

.144 

25,000 

5.124 

1  514 

.202 

20,000 

5.374 

1.264 

.250 

18,000 

5.485 

1.153 

.111 

15,000 

5.658 

.980 

.173 

10,000 

5.965 

.673 

.307 

5,000 

6.284 

.354 

.319 

1,000 

6.560 

.078 

.276 

5,000 

6.351 

.287 

.209 

10,000 

6.088 

.550 

.263 

15,000 

5.812 

.826 

.276 

18,000 

5.641 

.997 

.171 

Springs  remained  under  this  load  18  hours. 

18.000 

5.641 

.997 

0. 

19,000 

5.588 

1.050 

.053 

20,000 

5.532 

1.106 

.056 

21.000 

6.475 

1.163 

.067 

22,000 

5.418 

1.220 

.057 

23,000 

5.361 

1.277 

.057 

24,000 

5.302 

1.336 

.059 

25.000 

5.245 

1.393 

.057 

28.000 

5.191 

1.447 

.054 

27.000 

5.138 

1.500 

.053 

28,000 

5.087 

1.551 

.061 

27,000 

5.123 

1.615 

.036 

26.000 

5.161 

1.477 

.038 

25,000 

5.205 

1.433 

.044 

24.000 

5.251 

1.387 

.046 

23,000 

5.301 

1.337 

.050 

22,000 

6.351 

1.287 

.050 

21.000 

5.400 

1.238 

.049 

20,000 

5.453 

1.185 

.053 

19,000 

5.506 

1.132 

.053 

18,000 

5.560 

1.078 

.054 

29.000 

6.038 

1.600 

.522 

18,000 

5.550 

1.088 

.512 

29.000 

5.036 

1.602 

.514 

18,000 

5.550 

1.088 

.514 

1,000 

6.559 

.079 

1.009 

Beferring  to  the  tests  of  five  pairs  each  of  solid  Belleville  springs, 
tests  Nos.  5989  and  6990,  the  details  of  which  follow,  previous  to 
making  these  tests  the  springs  had  been  loaded  with  150,000  pounds 
compression. 

In  the  test  of  the  first  five  pairs  the  loads  were  increased  by  incre- 
ments of  5,000  pounds  each,  until  the  maximum,  50,000  pounds  com- 
pression, was  reached,  an  observation  being  taken  also  at  18,000  pounds. 
H.  Doc.  373 14 


210  COMPRESSION   OF   BELLEVILLE   SPRING& 

Their  behavior  resembled  the  previoas  tests  of  springs  of  arsenal 
manafactare  and  those  of  foreign  make,  which  in  common  took  perma- 
nent sets  when  tested. 

In  the  present  instance  the  permanent  set  was  ".067,  or  3.8  per  cent 
of  the  total  compression  under  50,000  pounds  load. 

The  springs  were  stiflfer  than  those  with  central  holes  in  them. 

At  18,000  pounds  the  solid  springs  gave  ".741  and  ".784  compression, 
against  ".968  and  ".916  compression  for  those  with  holes,  two  sets  of 
each  kind  now  being  compared. 

It  has  not  been  found  practicable  to  increase  the  conicity  of  the 
solid  springs,  hence  their  greater  stiffness  is  attributed  to  a  more 
general  distribution  of  the  maximum  stresses. 

Comparing  the  amount  of  compression  between  18,000  pounds  and 
35,000  pounds  under  ascending  stresses,  the  solid  springs  compressed 
".667  against  ".898  for  those  with  holes. 

After  loading  with  50,000  pounds,  the  solid  springs  in  the  first  test 
were  released  to  1,000  pounds  compression,  and  then  again  loaded 
with  18,000  pounds. 

Whereas  under  diminishing  stresses,  from  50,000  pounds  down,  the 
total  compression  of  the  column  was  ".906  at  18,000  pounds,  after  return- 
ing to  the  initial  load  and  applying  18,000  pounds  the  compression  was 
".810;  then  increasing  the  load  to  35,000  pounds  and  returning  to  18,000 
pounds  the  compression  was  ".877,  thus  showing  the  height  of  the 
springs  depends  in  a  measure  upon  the  previous  state  of  loading,  in 
this  respect  conforming  to  earlier  tests. 

After  releasing  from  35,000  to  18,000  pounds,  the  latter  load  was 
allowed  to  remain  acting  for  an  interval  of  one-half  hour,  a  very  slight 
recovery  in  the  height  of  the  springs,  ".003,  occurring  in  the  meantime. 

The  load  was  momentarily  reduced  to  10,000  pounds,  and  immediately 
reapplied  to  18,000  pounds,  after  which  the  springs  showed  a  recovery 
of  ".022. 

It  is  inferred  from  this  behavior  that  while  recovery  is  partially  pre- 
vented by  a  sustained  load,  momentary  relief  fh^m  that  load  enables 
the  metal  in  these  springs  to  reassume  its  shape  from  its  constrained 
position. 

This  part  of  the  experiment  was  repeated,  and  a  longer  time,  21  hours, 
allowed  the  springs  under  18,000  pounds  load.  There  was  no  material 
change  during  this  time  in  the  height  of  the  column  of  springs. 

The  load  was  reduced  to  10,000  pounds  and  immediately  reapplied  as 
before,  whereupon  the  springs  showed  a  recovery  of  ".023  in  height. 

The  second  test  with  five  other  pairs  was  made  in  such  a  manner  as  to 
show  the  effect  on  an  initial  load  of  a  certain  amount  of  compression 
and  recovery  of  the  springs. 

The  height  of  the  springs  was  measured  at  18,000  pounds  load.  They 
were  compressed  ".748,  equivalent  to  18"  compression  of  a  column  llj 
feet  in  height,  and  the  load  found  to  be  36,200  pounds  corresponding  to 
this  compression. 

It  was  necessary  to  reduce  the  load  to  15,150  pounds  before  the  springs 
returned  to  the  same  height  they  occupied  before  being  compress^. 

Eepeating  these  observations,  nearly  the  same  results  were  again 
reached,  the  maximum  load  and  the  load  necessary  to  reduce  to  being 
a  little  lower  than  in  the  first  instance. 

The  final  reading  under  12,000  pounds  compression  showed  the  springs 
to  have  the  same  height  that  they  occupied  under  15,000  pounds,  when 
first  loaded  with  the  latter  stress. 


^eZleTriZle  iSpriTt^iS.  iSleet,   iSoZid/ ^prin^^ 


iSi^^le^  iSprin^ 


TefSt  *7yb.  ^9»9 


\ 


\ 


4^¥ 


H  Doc^./J-M  1 


COMPRESSION  OF  BELLEVILLE   SPRINGS. 


211 


Belleville  Springs.-— Solid  Springs,  without  Central  Holes, 
Manufactured  at  Watertown  Arsenal. 

COMPRESSION  tests. 
No.  5989. 

Test  of  five  pairs  together: 

Inches. 

(  Exterior  diameter 9. 47 

Dimensions  of  single  spring,  <  Thickness  of  metal 44 

(  Average  conicity .  225 

Weight  of  five  pairs,  86J  pounds. 
Total  height  of  ^ve  pairs,  unloaded,  6".65. 

Previous  to  testing,  these  springs  had  been  closed  down  with  a  load 
of  150,000  pounds  compression. 


SuoooMive 

AppUed 

Height  of 

Total  com* 

oompres- 

Bemarka. 

loads. 

five  pain. 

preMion. 

siou  or 

recovery. 

Pounds. 

Inches. 

Inches. 

Inch. 

1,000 

6.550 

0. 

0. 

Initialload 

5.000 

6.8T7 

.173 

.173 

10,000 

6.162 

.388 

.215 

15,000 

5.940 

.610 

.222 

18.000 

5.800 

.741 

.131 

20.000 

5.720 

.830 

.089 

25.000 

5.511 

1.039 

.209 

ao.ooo 

5.316 

1.234 

.195 

35,000 

5.142 

1.408 

.174 

40,000 

5.000 

1.550 

.142 

45,000 

4.885 

1.665 

.115 

50,000 

4.786 

1.755 

.090 

45,000 

4.856 

1.694 

.061 

40,000 

4.043 

1.607 

.087 

35,000 

5.052 

1.498 

.109 

30.000 

5.190 

1.360 

.138 

25.000 

5.360 

1.190 

.170 

20,000 

5.558 

.992 

.108 

18.000 

6.644 

.906 

.086 

15.000 

5.778 

.772 

.134 

10,000 

6.014 

.536 

.236 

5.000 

6.266 

.284 

.152 

1.000 

6.483 

.067 

.217 

5.000 

6.307 

.243 

.176 

10.000 

6.002 

.458 

.215 

15.000 

5.875 

.675 

.217 

18,000 

5.740 

.810 

.135 

35,000 

5.101 

1.449 

.639 

18.000 

5.673 

.877 

.572 

85,000 

6.100 

1.450 

.673 

18.000 

6.670 

.880 

.570 

5.673 

.877 

.003 

After  oarrjing  load  one-half  hoar. 

Load  diminiahed  to  10,000  pounds  and  immedi- 

18»000 

5.605 

.855 

.022 

ately  reapplied. 

40,000 

4.976 

1.574 

.719 

18,000 

5.660 

.891 

.683 

40,000 

4.973 

1.577 

.686 

18,000 

5.657 

.893 

.684 

18,000 

5.687 

.863 

.030 

Load  diminiahed  to  10,000  pounds  and  immedi- 
ately reapplied. 

40.000 

4.973 

1.577 

.714 

18,000 

5.656 

.894 

.683 

5.657 

.893 

.001 

After  carrying  load  21  honrs. 

18,000 

5.680 

.870 

.023 

Load  diminiahed  to  10,000  poanda  and  immedi- 
ately reapplied. 

Test  discontinued. 
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COMPRESSION  OF  BELLEVILLE  SPRINGS. 


^o.  5990. 

Compression  test  of  five  other  pairs  of  solid  Belleville  springs. 

Inches. 

(  Exterior  diameter 9. 47 

Dimensions  of  single  springs,  <  Thickness  of  metal 44 

(  Average  conicity 225 

Weight  of  five  pairs,  85^  poauds. 
Total  weight  of  five  pairs,  unloaded,  6".61. 

Previous  to  testing,  these  springs  had  been  closed  down  with  150,000 
pounds  compression. 


Sncceaaive 

Applied 

Height  of 

Total  com- 

oompres- 

Bemarka. 

loads. 

five  pair8. 

presaion. 

sion  or 

Pound*. 

Ineha. 

Inches. 

Inch. 

1,000 

6.524 

0- 

0. 

Initial  load. 

15,000 

5.883 

.641 

.641 

18,000 

5.740 

.784 

.143 

36,200 

4.992 

1.532 

.748 

18.000 

6.603 

.921 

.611 

15,150 

6.740 

.784 

.137 

36,100 

4.992 

1.532 

.748 

, 

18,000 

5.600 

.924 

.608 

15,030 

5.740 

,784 

.140 

12,000 

5.883 

.641 

.143 

Test  discontinued. 


RIFLE  BARREL  STEEL 

FROM 

SPRINGFIELD    ARMORY 

FOR 

BARRELS  OF  .30  AND  .45  CALIBER. 
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RIFLE   BARREL   STEEL. 
Ko.  4759. 
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Marks,  V 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


AppUed  loads. 

Elongation 
per  inch. 

SncceAsive 
elongation 
per  inch. 

Permanent 
set. 

Saocossive 

Total. 

PerBquare 
incli. 

permanent 
set. 

Bemarks. 

Pounds. 
250 
1.250 
2,500 
5,000 
7.500 
8,750 
10,000 
11.250 
12,500 
13,750 
14.000 

12,750 
13,000 
13.250 
13.500 
13,750 
14,000 
14,250 
14,500 
15,000 
15,500 
16,000 
16.500 
17,000 
17,500 
18.U00 
18.500 
19,000 
19,500 
19,950 

16,100 

Pounds. 

1,000 
5,000 
10, 000 
20,000 
30,000 
35,000 
40,000 
45.000 
50,000 
55,000 
56,000 

51,000 
52,000 
53.000 
54,000 
55.000 
56,000 
57,000 
58,000 
60,000 
62,000 
64,000 
66.000 
68,000 
70,000 
72,000 
74.000 
76,000 
78,000 
79,800 

Inch. 
0. 

.000100 
.000333 
.000667 
.001000 
.001133 
.001333 
.  001467 
.001667 
.001833 
.001900 

. 013667 

.018433 

.011K)67 

.019667 

. 020400 

.021867 

.022700 

.024333 

.027667 

.030833 

. 034667 

.039167 

.044000 

.050267 

.  OIJOO 

.0667 

.0833 

.1033 

.1733 

Inch. 
0. 

.000100 
.000233 
.000334 
.000333 
. 000133 
.000200 
.000134 
.000200 
.000166 
.000067 

.011767 

.004766 

.OC0634 

.000600 

.000733 

.001467 

.000833 

.  001633 

.003334 

.003166 

.  003834 

.004500 

.  004833 

.006267 

.009733 

.0067 

.0166 

.0200 

.0700 

iMh. 

0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Load  fell. 

Tensile  strength. 
Load  at  time  of  rnplure. 

0. 

0. 



1 

:;:::;::::::i ; 

1 

1 

1 

.:.:....:  ::i    ::  :.; 

1 

1 

1 

General  nummary. 

Tensile  strength  per  square  inch  of  original  section pounds..    79,800 

Elastic  limit  ])er  square  ioch  of  original  section do . . .     56, 000 

Elongation  per  incn  after  rapture inch . .      .  2767 

Elongation  per  inch  under  strain  at  elastic  limit do ...  .  001900 

Beduction  in  diameter  at  point  of  rupture do. . .        .174 

Eeduction  in  area  after  rupture,  per  cent  of  original  section 52. 2 

PoaitioD  of  rapture 1".3  from  neck 

Character  of  broken  surface line  silky 

Elongation  of  inch  seotiona ".18,  ".42*,  ".23 

Chemical  compaHtion. 

Per  cent. 

Total  carbon 0.402 

Graphitic  carboa 0.027 

Combined  carbon 0.375 

Manganese 0.433 

Silicon 0.146 

Sulphur 0.010 

Phosphorus 0.031 

Copper None 

Nickel 0.950 
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RIFL£  BARBEL   STEEL. 


'So.  4760. 


Marks,  n 

Diameter,  ".664. 

Sectional  area,  .25  sqaare  inch. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
permch. 

SnccoBBive 
elonjration 
perlnch. 

Sacceaalve 

Kemarka. 

Total. 

Per  square 
inch. 

^•™f»«°*  pernian«nl 
•**•               set. 

Poundt. 

250 

1,250 

2,500 

5.000 

7.500 

10,000 

11,250 

12.500 

12,750 

13.000 

13,250 

13.500 

13,750 

14,000 

14, 250 

14,500 

14,750 

13.000 
13.250 
13,500 
13,750 
14,000 
14,250 
14,500 
14,750 
15,000 
15,500 
16,000 
16,500 
17,000 
17,500 
18.000 
18,500 
19,000 
10,500 
20,000 

Pounds. 
1,000 
6.000 
10,000 
20,000 
80.000 
40.000 
45,000 
50.0U0 
61,000 
52,000 
63,000 
54,000 
55,000 
56,000 
57,000 
58,000 
60.000 

52,000 
53,000 
64,000 
65.000 
66,000 
57,000 
58.000 
59,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 

Inch. 
0. 

.000133 
.000333 
.000667 
.001000 
.001333 
.001533 
.001667 
.001700 
.001733 
. 001767 
.001800 
.001833 
.001867 
.001900 
.001933 
.002000 

.004633 

.010000 

.019733 

.020300 

.021600 

.022333 

.024000 

.025033 

.026400 

.030367 

.037000 

.038333 

.  043733 

.049167 

.0600 

.0667 

.0767 

.1000 

.1600 

Inch. 
0. 

.000133 
.000200 

.000333 

.000200 
.000134 
.00OO.T3 
.000033 
.000084 
.000033 
.000033 
.000034 
.000033 
.000033 
.000067 

.002333 

.005367 

.009733 

.000567 

.001300 

. 000733 

.001667 

.001033 

.001367 

.003987 

.006633 

.001333 

.005400 

.005434 

.010833 

.0067 

.0100 

.0233 

.0600 

Inch. 
0. 
0. 

Inch. 

•• 

IniUalload. 

Elastic  limit 
Load  fell. 

Tensile  strength. 

0. 

.000033    1      .000033 

.000033    1    0. 

1 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    80.000 

Elastic  limit  i>er  so  aare  inch  of  original  section do. . .    SO.  000 

Elongation  per  Incn  aft^r  rapture inch . .      .  2600 

Elongation  per  inch  under  strain  at  elantic  limit do...  .002000 

Ke<1uction  in  diameter  at  point  of  nipturo  do...        .174 

deduction  in  area  after  rupture,  per  cent  of  original  section  52. 2 

Position  of  rupture 1".5  from  neck 

Character  of  broken  surface fine  silkj 

Elongationof  inchaections ".15,  ".40*,  ".23 


RIFLE   BARREL   STEEL. 
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Marks,  ^^ 

Diameter,  ".564. 

Section  area,  .25  sqaare  inch. 

Gauged  length,  3". 


So.  4761. 


Applied  loads. 

Elonffation 
perlnch. 

Successive 
elongation 
per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inoh. 

Pounds. 
250 
1,250 
2.500 
5,000 
7,500 
8,750 
10,000 
11,250 

10.250 
.  10,500 
10, 750 
11,000 
11,250 
11,500 
11.750 
12,000 
12,250 
12.500 
13,000 
13,500 
14,000 
14,500 
15,000 
15, 6i.O 
15,980 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40.000 
45,000 

41,000 
42,000 
43.000 
44.000 
45.000 
46,000 
47,000 
48,000 
49.000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
62,000 
63,920 

Inch. 
0. 

.000133 
.000333 
.000667 
.001000 
.001167 
.001333 
.001533 

.003667 

.020667 

.021667 

.023267 

.025333 

.027667 

.029700 

.032667 

.035167 

.038733 

.045667 

.054333 

.0667 

.0800 

.0033 

.1233 

.2100 

Inch. 
0. 

.000133 
.000200 
.000334 
.000333 
.000167 
.000166 
.000200 

.002134 

.001700 

.001000 

.001600 

.002066 

.002334 

.002033 

.002967 

.002500 

.003566 

.006934 

.008666 

.012367 

.0133 

.0133 

.0300 

.0867 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  Umit. 
LoadfelL 

Tensile  strength. 

0. 

0. 

General  nummary. 

Tenaile  strength  per  squAre  inch  of  original  section ...pounds..    63,920 

Elastic  limit  per  SQuare  inch  of  original  section do...    45,000 

Elongation  per  incn  after  rupture inch . .      .  3233 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001533 

Reduction  in  diameter  at  point  of  rupture do. . .        .  184 

Red  net  ion  in  area  after  rupture,  per  cent  of  original  section 54. 6 

Position  of  rupture 1".  8  from  neck 

Character  of  broken  surface fine  silky 

Elongation  of  inch  sections ".21,  ".63*,  ".23 

Chemical   compoHiion. 

Per  cent. 

Total  carbon 0.137 

Graphitic  carbon 0.012 

Combined  carbon 0.125 

Manganese 0.760 

Silicon 0.015 

Sulphur 0.100 

Phosphorus 0.063 

Copper 0.025 
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RIFLE   BARREL   STEEL. 


^o.  4762. 


Marks,  V 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elonffatios 
perlnch. 

Successive 

Permanent 
set. 

Successive 

Remarks. 

Total. 

Per  square 
inch. 

elongation 
perlncb. 

set. 

Pounds. 

250 

1,250 

2,500 

5.000 

7,500 

8.750 

10,000 

10, 250 

10,500 

10,750 

11,000 

10,000 

10,250 

10,500 

10,750 

11,000 

11,260 

11,500  . 

11,750 

12,000 

12,250 

12,500 

13,000 

13,500 

14,000 

14,500 

15.000 

15,500 

16,980 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
41,000 
43,  COO 
43,000 
44,000 

40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
52,000 
54.000 
66,000 
68,000 
60,000 
62,000 
63,920 

Inch. 
0. 

.000100 
.000333 
!000667 
.001000 
.001167 
.001333 
.001367 
.001400 
.001433 
.001467 

.003033 
.003500 
.  013400 
.022467 
.023333 
.025167 
.027000 
.020333 

.034833 

.039000 

.044333 

. 054833 

.0667 

.0800 

.1000 

.1200 

Inch. 
0. 

.000100 
.000233 
.000334 
.000333 
.000167 
.000166 
.000034 
.000033 
.000033 
.000034 

.001566 

. 000467 

.009900 

.009067 

.000866 

.001834 

.001833 

.002333 

.008000 

.002500 

.004167 

. 005333 

.010500 

.011867 

.0133 

.0200 

.0200 

Inch. 
0. 
0. 

Inch. 

Initial  load. 

ElasticUmit. 
Load  fell. 

.000033 

.000033 

i 

1 

1 



General  aummary. 

Tensile  strength  per  square  inch  of  original  section pounds..    63,920 

Elastic  limit  per  square  inch  of  originu  section do. . .    44. 000 

Elongation  per  inch  after  rupture inch..      .3233 

Elongation  per  inch  under  strain  of  elastic  limit do. ..  .  001467 

Reduction  in  diameter  at  point  of  rupture do...        .194 

Reduction  in  area  after  rupture,  per  cent  of  originid  section 67.0 

Position  of  rupture 1".  9  from  neck 

Character  of  broken  surface fine  silky 

Elongation  of  inch  sections ''.  22, ".  58*. ".  22 
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Marks,  P  B  C  1. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gaaged  length,  3". 


No.  4802. 


Applied  loads.       | 


Tota]. 


Pounds. 

250 

1,250 

2,500 

5,000 

7,500 

10.000 

13.500 

12,750 

13,000 

13,250 

13.500 

13.750 

14.000 
14.250 
14.500 
14.750 
15,000 
15,500 
16.000 
16,500 
17,000 
17,500 
18,000 
18,500 
19.000 
19,500 
20.000 
20.500 
21.000 
21.500 
22.000 
22.500 
22.970 


Per  square 
inch. 


Pounds. 

1.000 
5,000 
10,000 
20,000 
30,000 
40.000 
50.000 
51.000 
52,000 
53,000 
54,000 

55, 000 1 

56,000 
57,000 
58,000 
59,000 
60,000 
62.000 
64.000 
66,000 
68,000 
70,000 
72,000 
74,000 
76.000 
78.000 
80,000 
82,000 
84,000 
86.000 
88.000 
90,000 
91,880 


£IoDf(atioD 
per  inch. 


Inch. 
0. 

.000067 
.000300 
.000667 
.001000 
.00133.') 
.001700 
.001733 
.001800 
.001867 
.001900 
.001033 
.015033 
.015333 
.015700 
.016333 
.017167 
.018167 
.020333 


.024500 

.027000 

.030000 

.032667 

.035667 

.038667 

.042333 

.047000 

.052333 

.058667 

.0700 

.0833 

.0067 


Saccessive 
elongation 
perlnch. 


Inch. 
0. 
.000067 
.000233 
.000367 
.000383 
.000333 
.000367 
.000033 
.000067 
.000067 
.000033 
.000033 
.013100 

.ooo:mm) 

.  00o:)67 

.000633 

.000834 

.001000 

.002166 

.002000 

.002167 

.002500 

.(X)3000 

.002067 

.003000 

.003000 

.003660 

.004667 

.005333 

.006334 

.011333 

.0133 

.0134 


Permanent 


Snccessive 
permanent 


Inch. 


Inch. 


Bemarka. 


Initial  load 


Elastic  limit. 


Tensile  strength. 


General  summary. 

Tensile  strength  per  sqnare  inch  of  originid  section pounds. .    91, 880 

Elastic  limit  per  so  aare  inch  of  originalsection do . . .    55, 000 

Elongation  per  inch  after  rupture inch . .      .  1967 

Elongation  per  inch  under  strain  at  elastic  limit do ...  .  001933 

Reduction  in  diameter  at  point  of  rupture do...       .134 

Eednction  in  area  after  rnpture,  per  cent  of  original  section 41. 9 

Position  of  rupture ".94  from  neck 

Character  of  broken  surface silky 

Eloogatkm  of  inoh  secUona ".10,  ".17,  ".32* 
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RIFLE   BABBEL   STEEL. 


'So.  4843. 


Marks,  P  B  1. 

Diameter,  ".664. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


AppUed  loads. 

Elongation 
per  Inch. 

Saoceasire 

Pennanent 

Mt. 

Sncceaaire 

permanent 

aet. 

Remarka. 

Total. 

PerBqnare 
inch. 

eloDfiation 
per  inch. 

Pounds. 
250 
1,250 
2,500 
6,000 
7,500 
10,000 
10,250 
10,500 
10,750 
11,000 
11,250 
11,500 
11,750 
12.000 
12,250 
12,500 
17,800 

Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
40.000 
41,000 
42,000 
43,  000 
44.000 
45.000 
46.000 
47.000 
48,000 
49.000 
50,000 
71,200 

Inch. 
0. 
.000133 
.000333 
.000607 
.001000 
. 001400 
. 001433 
.  OOl.'iOO 
.001507 
.001600 
.001633 

.oiwm 

. 021333 
.  022500 
.024400 
.026607 

Inch. 
0. 

.000133 
.000200 
.000334 
.000333 
.000400 
.OOOO.'iS 
.000067 
.000067 
.000033 
.000033 
.017700 
.002000 
.001167 
.001900 
.002267 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elaatio  limit. 
Tenaile  atrength. 

General  summary. 

Tensile  atrength  per  sqnare  inch  of  original  section ponnda..    71,200 

EIsMtio  limit  per  so iiare  inch  of  original  section do. . .    45, 000 

Elongation  per  inen  after  rupture inch . .      .  2933 

Eloiigatiou  per  inch  under  strain  at  elastic  limit do...  .001633 

Kc(iuotioi)  in  diameter  at  point  of  rupture do...       .164 

Jlcduction  in  area  after  rupture,  percent  of  original  section 49.7 

Position  of  rupture 1".72  from  neck 

Character  of  broken  surface fine  sUkj 

Elongation  of  inch  aectione ".19,  ".46*,  ".a 
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No.  4844. 


Marks,  P  B  1. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elonntion 
per  inch. 

SnoceasiTe 

Permanent 
aet. 

Saccflaaire 

permanent 

aet. 

Inch. 
0. 

Bemarka. 

Total. 

Per  squAre 
inch. 

eloneation 
periDch. 

Pounds. 
250 
1,250 
2,500 
5,000 
7.500 
10.000 
10,250 
10,500 
10,750 
11,000 
11,250 
11,500 
11,750 
12,000 
17,100 

Pounds. 
1,000 
5.000 
10,000 
20.000 
30,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,  COO 
47,000 
48,000 
88,400 

Inch. 
0. 

.000100 
.000333 
.000667 
.001033 
.001333 
.001367 
.001400 
.001433 
.001500 
.001600 
.001633 
.001667 
.030333 

Inch. 
0. 

.000100 
.000233 
.000334 
.000366 
.000300 
.000034 
.000033 
.000033 
.000067 
.000100 

.000034 
.028666 

Inch. 
0. 
0. 
0. 
0. 
0. 
—.000033 

Initial  load. 

Elaatio  limit. 
Tenaile  atrength. 

—.000033 

General  summary, 

Tenaile  atrength  per  aqnaro  Inch  of  original  aection ponnda..    68,400 

Elastic  limit  per  aquare  inch  of  origins  aection do...    47,000 

Elongation  per  inch  after  mpture inch..      .3133 

Elongation  per  inch  under  atrain  at  elaatic  limit do...  .001667 

Reduction  in  diameter  at  point  of  rapture do...        .104 

BednctJon  in  area  after  rapture,  peroentof  original  aection 57.0 

Position  of  rupture 1".60  from  neck 

Character  of  broken  anrfaoe ailky,  cup  ahaped 

Elongation  of  Inch  sections ".24,  ".60*,  ".20 
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RIFLE   BARBEL   STEEL. 


No.  4846. 


Marks,  A  I. 

Diameter,  ".564. 

SectioDal  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loitda. 

Elonntion 
permch. 

SaocesulTe 
eloD|?ation 
per  inch. 

Permuient 

R«t. 

SaooeMive 
set. 

Remarks. 

Total.      ''"^•T" 

Poitnds.      Pounds. 

250              1.000 

1.250              5,000 

2,  .500           in  000 

Inch. 
0. 

.000133 
.000333 
.000700 
.001033 
.001367 
.001733 
.002067 
.002200 
.002300 
. 002333 
.002367 
.002407 
.002600 
.003500 
.  015000 
.  016333 
.018333 
.020000 
.022000 
. 024000 
.026000 
.028500 

Inch. 
0. 

.000133 
.000200 
.000367 
.000333 
.000334 
.000366 
.000334 
. 000133 
.000100 
.000033 
.000034 
.000100 
.000133 
.000000 
.011500 
.001333 
.002000 
.001667 
.002000 
.002000 
.002000 
.002500 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 

0. 

Inituaioad. 
Elastic  limit 

Tensile  strength. 

5,000 

20.000 
30.000 
40,000 
50,000 
60,000 
62,000 
64,000 
66.000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,  000 
84,000 
86,000 
88,000 
90,000 
112, 400 

7,500 
10,000 
12, 500 
15,000 

15.500 

16  000 

16,500 

17,000 

17,500 
18  000 

18,500 
19,000 

19  500 

20,000 

20,500 

21,000 

21,500 

22,000 

22,500 

28,100 

1 

General  summary. 

Tensile  strength  per  sqaare  inch  of  original  section poands . .  112, 400 

Klantic  limit  )>er  sci uare  inch  of  original  section do. . .    68, 000 

Elongation  per  inch  after  rupture inch..      .1733 

Elongation  per  inch  under  strain  at  clastic  limit do...  .  002367 

Kecluctiuu  in  diameter  at  point  of  rupture do...        .114 

Reduction  in  area  after  rupture,  per  cent  of  original  section 36w  4 

PoHition  of  rupture 1  ".54  ftt>m  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".12,  ".29*.  ".11 
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Marks,  1909  M  2. 
Diameter,  ''.564. 
Sectional  area,  .25  square  inch. 
Gauged  length,  3". 


Applied  loada. 

EloneatioD 
per  inch. 

Sncceasive 
elongation 
per  inch. 

Permanent 
set. 

Saccessive 

Bemarks. 

Total. 

Per  aqoare 
iDch. 

permanent 
set. 

Ptmndt. 
250 
1,250 
2,500 
5.000 
7,500 
10.000 
12.500 
15,000 
15.250 
15.500 
15.750 
16,000 
16,250 
16.500 
16,750 
17,000 
17,250 
17,500 
18,000 
18,500 
19,000 
19,500 
20.000 
35,260 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
50,000 
60,000 
61,000 
62.000 
63.000 
64.000 
65.000 
66,000 
67.000 
68.000 
66.000 
70,000 
72,000 
74.000 
76,000 
78.000 
80.000 
141.040 

Inch. 
0. 

.000100 
000300 
.000667 
. 001033 
. 001367 
.  001733 
.002067 
.002100 
.002133 
.002167 
.  002267 
.002400 
.002500 
.002733 
.003167 
. 003400 
.003800 
.004700 
.005333 
.006067 
.006667 
. 007667 

Ineh. 
0. 

.000100 
.000200 
.000367 
.  000366 
.000334 
.000366 
.000334 
.000033 
.000033 
.000034 
.000100 
.000133 
.000100 
.000233 
.000434 
.000233 
.  JX)0400 
.000900 
.000633 
.000734 
.000600 
.001000 

Ineh. 
0. 
0. 

Ineh. 

0. 

InitUl  load. 
Elastic  limit. 

Tensile  strength. 

0. 
0. 

1 

General  summary. 


141.040 

63.000 

.1067 

.002167 


Tensile  strength  persqniire  inch  of  orifflnal  section.... ••• pounds.. 

Elastic  limit  per  sooare  inch  of  original  section do. . . 

Elongation  per  incn  after  rupture inch . . 

Elongation  i>er  inch  under  stroi n  at  elastic  limit do . . . 

Reduction  in  diameter  at  point  of  rupture do . . .       .  uft% 

Reduction  in  area  after  rupture,  per  cent  of  original  section ^ 15. 0 

Position  of  rupture I'M  from  neck 

Character  of  broken  surface granular,  radiating  from  a  center  punch  mark  in  circumference 

Elongationof  inchsections ".12*,  ".11*,  ".09 
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RIFLE   BARBEL    STEEL. 


Fo.  4849. 


Marks,  8068  M  3. 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 
Gauged  length,  3". 


Applied  loads. 

Elonsation 
per  inch. 

SaccesfdTe 
elrngatioD 
per  inch. 

Permanent 
i»et. 

Succeftsive 

Remarks 

Total. 

Per  sqnare 
inch. 

permanent 
set. 

Poundt. 
250 
1,250 
2,500 
5,000 
7,500 
10,000 
11,250 
12,5tK) 
12,750 
15, 000 
15,250 
15,500 
15,750 
16,000 
16,250 
16,  500 
16,750 
17,000 
17,250 
17,500 
17,750 
18,000 
18,500 
19,000 
19.500 
20,000 
32, 110 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30.000 
40,000 
45,000 
50,000 
51,000 
60.000 
61,000 
62,000 
63,000 
64,000 
65,000 
66,000 
67,000 
68,000 
69,000 
70,000 
71,000 
72,000 
74,000 
76,000 
78,000 
80,000 
128,440 

Inch. 
0. 
.000100 
.000333 
.000633 
.001000 
.001333 
.001500 
.001667 
.001700 

.002067 
.002100 
.002133 
.002167 
.  002200 
.002267 
. 002333 
. 002367 
.002400 
.002500 
. 006167 
.  006833 
.007767 
.008933 
.010000 
.011067 

Inch, 
0. 
. 000100 

Inch. 

0. 
0. 

Inch. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

.000233 
.000300 
.000367 
.  0003.)3 
.  00U187 
.000167 
.000033 
.000333 
.000034 

0. 

1 

0. 

0. 

.000033 
.000033 
.000034 
.000033 
.000067 
.000066 
.000034 
.000033 
.000100 
. 003667 

, 

1 

1 

::::..  * ;  i.";:: ; 

1 

1 

1 

.000666 
. 000934 

1 

.001166 
.001067 
.  001067 

1 

General  summary. 


Tensile  strength  per  sqnare  inch  of  original  section pounds . . 

Elastic  limit  per  square  inch  of  originalsection do. . . 

Elongation  per  inch  after  rupture.* inch.. 

Elongation  pvr  inch  under  straiu  at  elastic  limit do. . . 

Reduction  in  diameter  at  point  of  rupture do...        

Reduction  in  area  after  rupture,  per  cent  of  original  section 33. 5 

Position  of  rupture 1".6  ftrom  neck 

Character  of  broken  surface silky,  interspersed  with  fine  granulation  at  the  circumference 

Elongation  of  inchsections ".10,  ".27*,  ".10 


128.440 

89,000 

.1567 

.003400 

.104 
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Marks,  8622  M  1. 
Diameter,  '^564. 
8e(*tioDaI  area,  .25  square  inch. 
Gauged  length,  3". 


No.  4850. 


Applied  loads. 


ToUl. 


Perwiuart)     V^'^^^^- 
inctx. 


I  Tn««»«#«r»«   Successive 
Elongation   ^lonration 

per  inch. 


Poundt 

250 
1,250 
2,500 
5,000 
7,500 
10.000 
12,500 
15,000 
17,500 
17,750 
18,000 
18,250 
18.500 
18,750 
19,000 
10,250 
10,500 
20.000 
20,500 
21,000 
21,500 
22,000 
22,500 
29,810 


Pounds. 
1,000 
5.000 
10,000 
20.000 
30,000 
40,000 
50,000 
80,000 
70,000 
71,000 
72,000 
73,000 
74,000 
75,000 
76,000 
77,000 
78.000 
80,000 
82,000 
84,000 
88,000 
88,000 
90,000 
119, 240 


Inch, 
0. 

.000100 
.000300 
.000633 
.000967 
.001333 
.001700 


.002367 
.002400 
.002433 
.002500 
.002600 
.002667 
.002800 
.003067 
.004067 
.005033 
.006000 
.006667 
.007433 
.008167 
.009067 


Inch. 
0. 

.000100 
.000200 
.000333 
.000334 
.000366 
.000367 
.000333 
.000334 
.000033 
.000033 
.000067 
.000100 
.000067 
.000133 
.000267 
.001000 
.000966 
.000967 
.000667 
.000766 
.000734 
.000900 


Permanent 
set. 


Inch, 


Snccessive 

permanent 

set. 


Inch. 


.000033 
.000033 


.000033 


Kemarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  summary. 

TensUestrength  per  square  inch  of  the  original  section.... pounds..  119,240 

Elastic  limit  per  square  inch  of  original  section do...    73,000 

Elongation  per  inch  after  rapture inch . .      .  0200 

Elon)£ation  per  inch  under  strain  at elasiic limit do...  .002500 

Reduction  in  diameti^r  at  point  of  rupture do. . .        .  004 

Redaction  in  area  after  rupture,  per  cent  of  original  section 1. 5 

Po«ition  of  rupture ".8  from  neck 

Character  of  broken  surface fine  granular,  radiating  from  a  spot  near  the  center 

of  the  fractured  surface. 
Elongation  of  inch  sections ".03*.  ".02,  ".01 

H.  Doc.  373 15 


226 


RIFLE    BARREL    STEEL. 


No.  4880. 


Marks,  A  I  2. 

Diameter,  ".564. 

Sectional  area,  .25  square  mob. 

Gauged  length,  3". 


Applied  loads. 


Total. 


Pounds. 
250 
1,260 
2,500 
5.000 
7,500 
10,  000 
11,250 
12,500 
13, 750 
14,000 
14,250 
14, 500 
14,750 
15.000 
15.250 
15,500 
15. 750 
16,000 
16,250 
16, 500 
17,000 
17,500 
18,000 
18,500 
19,000 
19,500 
20,000 
20.500 
21,000 
21,500 
22,000 
22,500 
23,000 
23,500 
24.000 
24,500 
24,910 


Per  square 
incD. 


Elongation 
p«r inch. 


Poundt. 
1,000 
5,000 
10, 000 
20,000 
30,000 
40,000 
45,000 
50,000 
55.000 
56,000 
57,000 
58,000 
59,000 
60,000 
61,000 
62,000 
63,000 
64.000 
65,000 
66.000 
68.000 
70,000 
72,000 
74.000 
76.000 
78,000 
80,000 
82.000 
84,000 
86. 000 
88.000 
90,000 
92.000 
94.000 
96,000 
98.000 
99,640 


Inch. 
0. 

.000067 
.000333 
.000667 
.001033 
.001333 
.  001567 
.001700 
.001933 
.002000 
.002000 
.002033 
.002033 
.  002067 
. 010367 
.  011267 
.011700 
.  012667 
.013533 
.014400 
.016167 
.018400 
.020167 
. 022500 
.024667 
.027333 
.029667 


.036000 

.039333 

.044000 

.  0483^3 

.054000 

.0600 

.0733 

.0900 


SnccesaiTo 
elongation 
per  inch. 


Jneh. 

0. 

.000067 
.000266 
.000334 
.  000366 
.000300 
.000234 
.000133 
.000233 
.000067 

0. 
.000033 

0. 
.000034 


.000900 

.000433 

.000967 

.000866 

.000867 

.001767 

. 002233 

. 001767 

. 002333 

. 002167 

.002666 

.002334 

.003000 

.003333 

.  003333 

.004667 

.004333 

.005667 

.0060 

.0133 

.0167 


Permanent!  S«fce«8ive 
set.         permftnent 


Inch, 
0. 
0. 


Inch. 


.000033 


I 


Hemarks. 


Initial  load. 


Klastio  limit 


Tensile  strength. 


General  summary. 

Tensile  Rtrength  per  square  inch  of  original  section pounds. .    99, 640 

Elastic  limit  per  so uare  inch  of  original  section do. . .    60, 000 

Elongation  per  inch  after  rupture inch. .      .  1940 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  002067 

Reduction  in  diameter  at  point  of  rupture do. . .        .104 

Reduction  in  area  after  rupture,  ])er  cent  of  original  section 33.5 

Position  of  rupture 1".5  from  neck 

Character  of  broken  surface silky.  50  per  cent ;  fine  granular,  50  yer  cent 

Elongation  of  inch  sections ".13,  ".28,  ".16 

Chemical  composition. 

Per  cent. 

Total  r-arbon 0.354 

Graphitic  carbon 0.029 

Com biue<l  carbon 0. 325 

Manganese 0. 677 

Silicon 0.047 

Sulphur 0.057 

PboMphorua 0. 023 

Copper 0.000 
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Marks,  S  J  N. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


No.  4881. 


Applied  loads.        | 


Total. 

Peraqaaro 
inch. 

Pounds. 

Pounds. 

250 

1,000 

1,250 

5,000 

2,500 

10,000 

5,000 

20.000 

7,500 

30,000 

8,750 

35,000 

10,000 

40,000 

11.250 

45,000 

12,500 

50,000 

13,750 

55,000 

14,000 

56.000 

14,250 

57,000 

14,500 

58,000 

U,750 

50,000 

15,000 

60.000 

15,250 

61,000 

15,500 

62.000 

15,750 

63,000 

16,000 

64,000 

16.500 

66,000 

17.000 

68.000 

17,500 

70,000 

18.000 

72,000 

18.500 

74,000 

19.000 

76,000 

19,500 

78,000 

20,000 

80,000 

20,500 

82,000 

21.000 

84,000 

21,500 

86,000 

22,000 

88,000 

22,500 

90.000 

22,860 

01.440 

Elonealion 
per  Inch. 


Inch. 
0. 
.000100 


.000700 
.001000 
.001200 
.001367 
.001567 
.001700 
.001933 
.002000 
.010200 
.011700 
.012400 
.013667 
.015000 
.016000 
.017000 
.017700 
.020667 
.023333 
.026333 
.029333 
.  033000 
.036333 
.041000 
.046000 
.051333 
.057333 
.066333 
.079667 
.1000 


Succesnive 
eloncation 
per  inch. 


Inch. 
0. 

.000100 
.000233 
.000367 
.000300 
.000200 
.000167 
.000200 
.000133 
.000233 
.000067 
.008200 
.001500 
.000700 
.001267 
.001333 
.001000 
.001000 
.000700 
.002967 
.002666 
.003000 
.003000 
.003667 


Permaneot 


Inch. 
0. 

0. 


Successive 

permanent 

set. 


Ineh. 


.004667  '. 

.005000  '. 

.005333  . 

.006000  I. 

.009000  !. 

.013334  1. 


I 


Kemarks. 


Initial  load. 


Elastic  limit 


Tensile  strengtli. 


General  summary. 

Tensile  strength  per'sqnare  inch  of  orijrinal  section pounds . .    91, 440 

Elastic  limit  per  sauare  inch  of  original  section do. . .    56, 000 

Elongation  per  incn  after  rupture inch. .      .  2367 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  002000 

Keduction  in  diameter  at  poin  t  of  ruptn re do . . .       .174 

Kednction  in  area  after  rupture,  per  cent  of  osiginal  section 52. 2 

Position  of  rupture 1 " .  5  from  neck 

Character  of  broken  surface fine  silky,  cup  shaped 

Elongation  of  inch  sections ".14,  ".40*,  ".17 

Chemical  compoaitUm, 

Per  cent. 

Total  oarhon 0.320 

Graphitio  carbon 0.040 

Combined  carbon 0.280 

Manganese 0.660 

Silicon 0.173 

Sulphur 0.067 

Phosphorus 0.022 

Copper 0.000 

Nifiiel 3.152 
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Ko.  4886. 


Marks,  W  L  1. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elonfl:ation 
per  Inch. 

SuceeMive 
elongation 
per inch. 

Permanent 
set. 

Sncoemiive 

permanent 

set. 

Remarks. 

Total. 

Per  eqnare 
inch. 

Pounds. 
250 
1,250 
2,500 
5,000 
7,600 
10,000 
11,250 
12.500 
13,750 
15,000 

15,250 

15,500 
15,750 
16.000 
16,250 
16.500 
17,000 
17,500 
18,000 
18,500 
19.000 
19,500 
20,000 
20,500 
21,000 
21,500 
22,000 
22,500 
23,000 
23,600 
24,000 
24.500 
25.000 
25.120 

Pounds.    1       Inch. 

1,000  ;  0. 

6  000    >       .000067 

Inch. 
0. 

.000067 
.000200 
.000333 
.000333 
.000334 
.000166 
.000167 
.000167 
.000233 
.000667 
.005500 
.000900 
.000933 
.000600 
.000733 
.001000 
.001734 
.001933 
.001833 
.002167 
.002167 
.002500 
.002333 
.002667 
.003033 
.003633 
.003667 
.004833 
.005167 
.0100 
.0067 
.0133 
.0333 

Inch. 
0. 

0. 

Inch. 
0. 

Initial  load. 
Elastic  limit 

Tensile  strength. 

10,000 

20,000 

30.000 

40,000 

45,000    ^ 

60,000 

55.000 

60,000 

61,000 

62,000 
63,000 
64.000 
65,000 
66,000 
68,000 
70,000 
72,000 
74.000 
76,000 
78,000 
80.000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 
04.000 
96,000 
98,000 
100,000 
100.480 

.000267 
.000600 
.000033 
.001267 
.001433 
.001600 
.001767 
.002000 
C    .002667 
)    .008167 
.009067 
.010000 
.010600 
.011333 
.012833 
.014067 
.016000 
.017833 
.020000 
.022167 
.024667 
.027000 
.020667 
.032700 

.040000 

.0500 
.0600 
.0667 
.0800 
.1133 

0. 
0. 



1 

General  summary. 

Tensile  atrength  per  sqnare  inch  of  original  section ponnds . .  100, 480 

Elastic  limit  per  square  inch  of  original  section do. ..    00. 000 

Elongation  per  inch  after  rnptare ^ inch. .      .  2000 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002000 

Reduction  in  diameter  at  point  of  rupture do. . .        .  144 

Reduction  in  area  after  rupture,  percent  of  original  section 44.6 

Position  of  rupture 1  ."2  from  neck 

Character  of  broken  surface fine  silky 

Elongation  of  inch  secUons ".29*,  ".21,  ".10 
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Marks,  W  Lj. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Oanged  len^h,  3". 


Applied  loads. 

Elongation 
per  Inch. 

Sncoessive 
eloneation 
perlnch. 

set. 

Sncoessive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inc^. 

Pcnndw. 
250 
1.260 
2,500 
5.000 
7.500 
10,000 
11,250 
12,500 
13,750 
14,000 
14,250 
14,500 
14,750 
15,000 
15,500 
16,000 
16,500 
17.000 
17,500 
18,000 
18,500 
19,000 
19,500 
20.000 
20,500 
21,000 
21,500 
22,000 
22,500 
23,000 
23.020 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
45.000 
50,000 
55,000 
56,000 
57,000 
58,000 
59,000 
60.000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84.000 
86,000 
88,000 
00,000 
92.000 
92,080 

Ineh. 
0. 

.000067 
.000300 
.000633 
.000967 
.OOILOO 
.001433 
.001633 
.001767 
.014400 
.015233 
.016067 
.016933 
.0180U0 
•.020167 
.022333 
.024833 
.027333 
.030333 
.033000 
.036333 
.040333 
.044667 
.049333 
.055333 
.061667 
.069667 
.0833 
.0967 
.1433 

Inch. 
0. 

.000067 
.000233 

.  m)^m 

.000334 

.000333 

.000133 

.000200 

.000134 

.012633 

.000833 

.000834 

.000866 

.  001067 

.002167 

.  002166 

.002500 

.002500 

.003000 

.002667 

.003333 

.004000 

.004a34 

.0('4666 

.006000 

.006334 

.008000 

.013663 

.0134 

.0466 

Inch, 
0. 
0. 

Inch. 
0. 

IniUal  load. 
Elastic  limit. 

Tensile  strength. 

0. 
0. 

0. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    92,080 

Elastic  limit  per  so  uare  inch  of  original  section do . . .    55. 000 

Elongation  per  inch  after  rapture inch..      .2433 

Elongation  per  inch  under  strain  at  elastic  limit do ...  .  001767 

Beduction  in  diameter  at  point  of  rupture do...       .164 

Beiluction  in  areaafterruptnre,  per  cent  of  original  section 49.7 

Position  of  mpture 1".2  from  neck 

Character  of  broken  surface fine  silky 

Elongation  of  inch  secUona ".35*.  ".24,  ".14 
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BIFLE  BARREL  STEEL. 


Marks,  J  S  I. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


No.  4907. 


AppUed  loads. 

Elonsation 
permch. 

SacoMsive 
elongation 
perlnch. 

Permanent 
set. 

Sacoesslve 

permanent 

set. 

Benmrks. 

Total. 

Per  sqaare 
incD. 

Pounds. 
250 
1,250 
2,500 
5,000 
7,600 
10.000 
11.250 
12,500 
12,750 
13,000 
13,250 
13,500 
13. 760 
14,000 
14,250 
14,500 
14,750 
15.000 
15,250 
15,500 
15,750 
16,000 
16,250 
16,500 
16,  760 
17,000 
17,250 
17,500 
18,000 
18,500 
19,000 
19,500 
20.000 
23,900 

Pounds. 
1,000 
6,000 
10.000 
20,000 
30,000 
40,000 
46,000 
50,000 
51,000 
52.000 
53,000 
54,000 
65,000 
66,000 
57,000 
58,000 
69.000 
60.000 
61,000 
62,000 
63,000 
64,000 
65.000 
66,000 
67.000 
68,000 
69,000 
70.000 
72.000 
74,000 
76,000 
78,000 
80.000 
95.600 

Inch. 

0. 
.000067 
.000300 
.000600 
.000967 
.001300 
.001400 
.001633 
.001667 
.001667 
.001700 
.001700 
.001738 
.001800 
.001867 
.001900 
.001967 
.002000 
.002667 
.014667 
.015333 
.016267 
.017333 
.018467 
.019400 
.020500 
.021667 
.023000 
025333 
.028000 
.031383 
.034667 
.038333 

Inch. 

0. 

.000067 
.000233 
.000300 
.000367 
.000333 
.000100 
.000233 
.000034 

0. 
.000033 

0. 

.000033 
.000067 
.000067 
.000033 
.000067 
.000033 
.000667 
.012000 
.000666 
.006934 
.001066 
.001184 
.000932 
.001100 
.001167 
.0013» 
.002333 
.002667 
.003333 
.003334 
.003666 

Jneh. 
0. 
0- 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

-.000038 
—.000033 

—.000033 
0. 

.000033 

.000006 



General  summary, 

Tenaild  strength  per  square  inch  of  original  section poimda..    95,600 

Elastic  limit  per  smiaro  inch  of  original  section do. . .    60, 000 

£long.»tion  per  inch  »ft<T  rupture inch . .      .  2133 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002000 

Reduction  in  diameter  at  point  of  ruptnre do. . .       .124 

Bednction  in  area  after  mptare,  per  cent  of  original  section 30. 2 

Position  of  r nptare 1"  .80  from  neok 

Character  of  broken  surface silky 

Elongation  of  inch  sectiona ".IS,  ".35*.  ".14 
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Marks,  J  S  2. 

Diameter,  ^'.564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


No.  4908. 


Applied  loada. 


■^'^-  r''"inT'" 


Pounds. 

250 
1,25U 
2,500 
5,000 
7.500 
10,000 
11,250 
12,500 
12.750 
13,000 
13.250 
13,500 
13,750 
14,000 
14,250 
14,500 
14,750 
15,000 
15,250 
15,500 
15.750 
10,000 
16,250 
16,500 
16, 750 
17.000 
17,250 
17,500 
18.000 
18,500 
19,000 
19,500 
20.000 
20,500 
21.000 
21,500 
23,960 


Poundg. 

l.OOO 
5,000 
10,000 
20.000 
30,000 
40,000 
45,000 
50,000 
51,000 
52,000 
53.0<K) 
54.000 
55,  ()00 
56.000 
57,000 
58,000 
59,000 
60,000 
6*.,000 
62,000 
68,000 
64.000 
65,000 
66,000 
67,000 
68.000 
69,000. 
70,000 
72,000 
74,000 
76.000 
78,000 
80,000 
82,000 
84,000 
86,000 
95.800 


EloMBtion  SucceBjive  j  pennanent  «a«^^»i^e 


Inch. 
0. 
.000067 
. 000300 
.000633 
.000967 
.001300 
.001487 
.001667 
.001667 
.001700 
.001700    i 
.001733 
.001767 
.001800    I 
.001900    I 
.  001967 
.001967    ' 
.012167 
.012833 
. 013700 
.014700 
.015667 
.016667 
.017667 
.018787 
.020000 
.021U00 
.022333    1 
.024500 
.027500    I 
.030667 
.033500    I 
.037067 
.043333 
.0467        I 
.0533        I 


Ineh.      I       Inch. 
0.  0. 

.000067    I    0. 


Inch. 


.000333 
.000334 
.000333 
.000167 
.000200 

0. 
.000033 

0. 
.000033 
.000034  ; 
.000033 

.000100  ! 

.000067  I 

®-       I 
.010200  I 

.00U666  I 

.000667  ' 

.001000  I 

.000967  1 

.001000  ' 

.001000 

.001100 

.001233  ! 

.001000  ; 

.001333 
.002167 

.003000  I 

.003167  I 

.002833  I 

.003567  I 
.006266 

.003367  I 

.0066  ' 


0 
0 


RemarkB. 


Initial  loa<I. 


Elastic  limit. 


Tenaile  strenizth. 


General  summary. 

Tensile Btrength per  sqaare  inch  of  orii^nal  section ponnds..    95,800 

Elastic  limit  per  srmare  inch  of  originalBection do 59,000 

Elongation  perinch  after  rapture inch..      .2000 

Elongation  per  in*  h  ander  strain  at  elastic  limit do 001967 

Keduction  in  diameter  at  point  of  mpture do 094 

Bedaction  in  area  after  mptaro,  per  cent  of  original  section 30. 6 

Position  of  rupture 1". 70  from  neck 

Character  of  broken  surface »ilky 

Elongation  of  inch  sections ".16,  ".29*,  ".15 


232 


BIFLE   BARREL   STEEL. 


Ko.  4818. 


Marks,  B  A  I^. 

Diameter,  ".6(>4. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
per  Inch. 

SaccMaiTO 
elongation 
perlnch. 

Permanent 
set. 

Sacoessive 

Total. 

Per  nquare 
indi. 

permanent ,               Kemarks. 
Bet.       1 

1 

Pound*. 

250 

1,250 

2,500 

5,000 

7,500 

8.750 

10,000 

12,500 

13,750 

15.000 

16,250 

16,500 

16.750 

16.000 
16,260 
10.500 
16,750 
17,000 
17,250 
17,500 
18,000 
18,500 
19.000 
19.500 
20,000 
20,500 
21,000 
21,500 
22.000 
22,500 
23,000 
23,500 
24,000 
24.500 
25,000 
25,180 

Pound*. 
1,000 
5.000 
10,000 
20,000 
30,000 
35,000 
40,000 
50,000 
55,000 
60,000 
65.000 
66,000 
67,000 

64.000 
65,000 
66,000 
67,000 
66.000 
69,000 
70,000 
72,000 
74,000 
78.000 
78,000 
80.000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 
04  000 
96,000 
98,000 
100.000 
100, 720 

Inch. 
0. 
.000100 
.000300 
.000667 
.001033 
.001200 
. 001367 
.001700 
.001867 
.002033 

.002300 
.002338 

.008000 
.015000 
.015400 
.015767 
.     .016400 
.017667 
.018667 
.020667 
.023067 
. 025333 
. 028000 
.030667 
.033667 
.037000 
.040667 
.044667 
. 049333 
.0567 
.0633 
.0700 
.0833 
.1100 

Inch. 

0. 
.000100 

Jndi. 
0. 
0. 

Inch. 
0. 

Initial  load. 

.000200 
.000367 
.000366 
.000167 
.000167 

«• 

n 

.  000333        0. 

.000167 
.000166 

0. 

.000234 
.000033 
.000033 

.005667 
.007000 
.000400 
. 000367 
.000633 
.001287 
.001000 
.002000 
.002400 
.002266 
.002667 
.002667 
.003000 
.003333 
.003667 
.004000 
.004666 
. 007367 

0. 

Elaatio  limit. 

Load  feU. 
Tensile  strength. 

1 

1 

1 

1 

1 

1 

1 

.0066 
.0067 
.0133 
.0267 

1 

1 

1 

1 

-.-i--_ 

1 

General  summary. 

Tensile  strength  per  square  inch  of  orieinnl  section ponnds..  100,720 

Elastic  limit  per  snnare  inch  of  oi igiual  section do...    67,000 

Elongation  ))«rincn  aft«»r  rupture inch..     .  19000 

Elongation  per  inch  under  st rain  at  elastio  limit do. . .  .  002333 

Re<luction  in  diatiu'ter  at.  point  of  rupture do.  - .        .  094 

Reduction  in  area  aficr  rupture,  per  cent  of  original  section 30.6 

Position  of  rupture .' l."3  from  neck 

Character  of  broken  surface fine  granular,  60  per  cent ;  fine  silky,  40  iier  cent 

Elongation  of  inch  sections ".14,  ".25*.  ".18 
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HICKEL  STEEL  FEOM  OBDHAVGE  BUBEAU,  UHITED  STATES  HAVT. 

No,  4816. 
Marks,  U.  S.  K  1.        . 
Diameter,  ".664. 
Sectional  area,  .25«qaare  inch. 
Gauged  length,  3". 


Applied  loadji. 


Total. 


Per  Muare 
incn. 


Elongation 
per  inch. 


SaccesslTe 
elpnjcation 
per  inch. 


Permanent 


Sacceeeive 

Iiermanent 

set. 


Remarks. 


Poundt. 
250 
1,250 
2,500 
5.000 
6,250 
7,500 
8,750 
9,500 
10,000 
11,250 
12,500 
13,750 
15,000 
16,250 
17.500 
18,750 
20,000 
21,000 
21,250 
22,000 
22,250 
22.500 
22,750 
23,000 
23.2S0 
23,500 
23,750 
24,000 
24,250 
24,500 
24,750 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000  - 
31.000 
32,000 
32,710 


Pounds. 
1,000 
5.000 
10,000 
20,000 
25,000 
30,000 
35,000 
88,000 
40,000 
45,000 
50,000 
55,000 
60,000 
66,000 
70,000 
75.000 
80,000 

Hooo 

85,000 
88,000 
89,000 
90,000 
91,000 
92,000 
93,000 
94,000 
95,000 
96.000 
97,000 
98,000 
99,000 
100,000 
104,000 
108,000 
112,000 
116,000 
120,000 
124,000 
128,000 
130,840 


Inch, 
0. 

.000100 
.000333 
.000767 
.001000 
.001267 
.001433 
.001633 
.001700 
.001933 
.002100 
.002333 
.002600 
.002733 
.003000 
.003300 
.003600 
.003733 
.004000 
.004267 
.004333 
.004567 
.004700 
.004900 
.005000 
.005300 
.005400 
.005738 
.006000 
.006500 
.006867 
.007400 
.0133 
.0233 
.0400 
.0600 
.0800 
.1067 
.1733 


iMh. 
0. 

.000100 
.000233 
.000434 
.000233 
.000287 
.000166 
.000200 
.000067 
.000233 
.000167 
.000233 
.000267 
.000133 
.000267 
.000300 
.000300 
.000133 
.000267 
.000267 
.000066 
.000234 
.000133 
.000200 
.000100 
.000300 
.000100 
.000333 
.000267 
.000500 
.000367 
.000533 
.0059 
.0100 
.0167 
.0200 
.0200 
.0267 
.0666 


Inch. 
0. 
0. 


Inch. 


Initial  load. 


0. 
0. 
.000033 


.000033 
.000100 

0. 
.000067 

.000833  ,   .000233 

.000667 

.000334 

1 

Elastic  limit. 


Tensile  strength. 


General  summary. 


Speeiflc  gravity, 
ardness. 


Speeil 
Hardi 

Tensile  strength  per  sqnare  inch  of  original  section pounds. . 

Elastic  limit  per  so nare  inch  of  original  section do. . . 

Elongation  j»er  inch  after  rupture inch . . 

Elongation  per  inch  under  strain  at  elastic  limit do. . . 

Bednction  in  diameter  at  point  of  rupture do. . . 

Seduction  in  area  after  rupture,  per  cent  of  original  section 54. 6 

Position  of  rupture ".74  from  neck 

Character  of  hroken  surface fine  silky ;  cup-shaped  ends ;  serrated  radial  lines 

Elongation  of  inch  sections ".12,  ".19,  ".45* 


31.30 

130, 840 

84,000 

.2533 

.003733 

184 


Chemical  composition. 


Per  cent. 
....    0.531 


Carhon 

Manganese 0.813 

Silicon 0.370 

Sulphur 0.202 

Phosphorus 0.026 

Kiokel 30.97 
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NICKEL   STEEL. 


No.  4817. 


Marks,  U.  S.  N.  2. 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 
Gauged  length,  3". 


Applied  loads. 


Total. 


Pounds. 
250 
1,250 
2.500 
5,000 
7,500 
10.000 
12,500 
15,000 
17.000 

17,600 
17,750 
18,000 
16,250 
18,500 
18.  750 
19.000 
19,250 
10,  500 
19,750 
20,000 
21,000 
22,000 
23,000 
24,000 
25.000 
26,000 
27.000 
27,920 


Per  sqaare 
inch. 


Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40.000 
50,000 
60,000 
68,000 

70,000 
71, 000 
72.000 
73,000 
74.  000 
75,000 
76,000 
77,000 
78,000 
79,000 
80,000 
84,000 
88,000 
92,000 
96,000 
100.000 
104,000 
108,000 
111,  680 


Elongation 
I)er  inch. 


iMh. 


.000133 
.000400 


SacceaaWe !  permanent !  Snocesalve 
elongation   ^»*^JJJJ"»'"»'  permanent 


.001300 
.001667 
.002067 
.002733 


.008400 
.009033 
.013000 
.014500 
.017333 


.025833 

.029000 

.  031333 

.  034733 

.0500 

.0667 

.0800 

.1000 

.  1233 

.1500 

.1900 


per  inch. 


Inch. 
0. 

.000133 
.  000267 
.000433 
.000467 
.  000367 
.000400 
.000666 


set. 


Inch. 


.005667 
.000633 
.003967 
.001500 


.003000 
.003000 
.002500 
.003167 


.003400 
.015267 
.0167 
.0133 


.0267 
.0400 


.005333 


Inch, 


.005333 


Remarks. 


Initial  load. 


Elastic  limit  (approxi- 
mate). 


Tensile  strength. 


General  summary. 


Specific  gravity. 
Hardness  . 


8.0587 

20.14 

Tensile  stren^rth  per  square  inch  of  original  section pounds..  111,680 

Elastic  limit  per  sn nar«  inch  of  original  section  (approximate) do. . .    08, 000 

Elongation  per  inch  after  niptnre inch..      .3700 

Keduction  in  dijuneter  at  point  of  rupture do. . .        .  254 

Keduction  in  area  after  rupture,  per  cent  of  original  section ' 70.0 

Position  of  rupture 1".05  fivm  neck 

Character  of  broken  surface conoidal  end,  presenting  smooth  surface  of  fhMtare  of  dnll 

allvery  luster. 
Elongation  of  inch  sections ".65*,  ".33,  ".23 

Chemical  composition. 

Per  cent. 

Carbon 0.513 

Manganese 0.816 

Silicon 0.383 

Sulphur 0.176 

Phosphorus 0.024 

Nickel 30.22 


Remarks:  During  the  tests  of  nickel  steel  specimens  Nos.  4816  and 
4817  after  the  elastic  limit  was  passed  there  were  periods  of  rigidity 
and  relaxation  alternating  under  increasing  stresses,  during  the  more 
rigid  intervals  the  rate  of  elongation  of  the  metal  diminished,  and  then 
would  follow  intervals  of  more  rapid  rate  of  elongation,  and  this 
behavior  was  repeated  under  loads  between  the  elastic  limit  and  tensile 
strength. 


STEEL  FORCINGS 


"WATERTOWN   ARSENAL. 


239 


STEEL   FORQINGS. 


241 


STEEL  FOBGDf GS  FEOM  WATEETOWN  AESENAL. 
TENSILE  TEST  OF  A  SPECIMEN  FEOM  A  MILD  STEEL  JO  URNAL  FORGING, 

Shape  of  forging. 


2^06  ^ 


\^ —    zy >jy 


^ 


4708 


- — 0.6 >\ 


No.  5933. 


LONGITUDINAL  SPECIMEN. 


Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Length  of  stem,  2". 

Elastic  limit,  9,620  pounds  =  48,100  pounds  per  square  inch. 

Tensile  strength,  12,610  pounds  =  63,050  pounds  per  square  inch. 

Elongation  in  2  inches,  ''.62  =31  per  cent. 

Elongation  of  inch  sections,  ".33  *,  ".29. 

Diameter  at  fracture,  "M  ;  area,  .091  square  inch. 

Contraction  of  area,  54.5  per  cent. 

Appearance  of  fracture,  silky. 

0 

Chemical  composition. 


Cwbon. 

Manganese. 

Silicon. 

Sulphur. 

Pbospboras. 

Copper. 

Total. 

GraphiUc. 

Combined. 

0.128 

0.006 

0.120 

0.232 

0.120 

0.025 

0.039 

0.000 

H.  Doc.  373 
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242  STEEL  F0B0ING8. 

HAMMERED  STEEL  BAB  MADE  FROM  SCBAP. 

Tensile  Test. 
No.  6934. 


^ 


SectioDal  area,  l".02xl".03=1.05  square  inches. 
Elastic  limit,  39,600  pound8=37,710  pounds  per  square  inch. 
Tensile  strength,  56,610  pounds=53,910  pounds  per  square  inch. 
Elongation  in  10  inches,  1".85=18.5  per  cent. 

Klongation  of  inch  sections,  ".21,  ".20,  ".21,  ".20,  ".19,  ".19,  ".18,  ".17, 
".15,  ".15. 
Area  at  fracture,  ".76x".76=.670  square  inch. 
Contraction  of  area,  45.7  per  cent. 
Appearance  of  fracture,  fibrous. 

Tbansyebse  Test. 

No.  5935. 
Ends  supx)orted  12"  apart. 
Loaded  at  the  middle. 
Breadth,  1".03;  depth,  1".02. 

Ultimate  strength,  7,180  pounds.     B=120,780  pounds  per  square 
inch. 
Bent  78  degrees.    Fibrous  fracture. 

hammebed  steel  bab  made  fbom  old  bayonets. 

Tensile  Test. 

No.  5936. 

h ^s^yi"  A 


Sectional  area,  l".04xl".04=1.08  square  inches. 
Elastic  limit,  46,900  pounds =43,420  pounds  per  square  inch. 
Tensile  strength,  67,290  pounds=62,310  pounds  per  square  inch. 
Elongation  in  10  inches,  2".16=21.6  per  cent. 

Elongation  of  inch  sections,  ".15,  ".16,  ".26,  ".53»,  ".22,  ".18,  ".19, 
".19,  ".16,  ".12. 
Area  at  fracture,  ".81  x  ".81 =.656  square  inch. 
Contraction  of  area,  39.3  per  cent. 
Appearance  of  fracture,  silky. 

Tbansyerse  Test. 

No.  5937. 
Ends  supported  12"  apart. 
Loaded  at  the  middle. 
Breadth,  1".04;  depth,  1".04. 
.    Ultimate  strength,  9,360  pounds  B=150,020  pounds  per  square  inch. 
Bent  110  degrees  without  fracture. 
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steel  specimen  forged  down  from  a  steel  bloom. 

Tension  Test. 

No.  6973. 


Sectional  area,  .50  square  inch. 

Elastic  limit,  21,700  poands=43,400  pounds  per  square  inch. 

Tensile  strength,  32,310  pound8=64,620  pounds  per  square  inch. 

Elongation  in  3  inches,  ''.96=32.0  per  cent. 

Elongation  of  inch  sections,  ''.28,  ".49»,  ".19. 

Diameter  at  fracture  ".53;  area,  .221  square  inch. 

Contraction  of  area,  55.8  per  cent. 

Appearance  of  fracture,  fine  silky.    Seam  at  center,  ".2  wide. 

STEEL  BAR  0.58  CABBOK  WELDED    UP  FROM  CRACKED  BELLEVILLE 

SPRINGS. 

Tension  Test. 
No.  5986. 


Sectional  area,l".06  x  1".05  =1.11  square  inches. 
Elastic  limit,  69,930  pounds  =  63,000  pounds  per  square  inch. 
Tensile  strength,  119,410  pounds  =  107,580  pounds  per  square  inch. 
Elongation  in  30  inches,  3".ll  =  10.4  per  cent. 
Elongation  of  inch  sections,  ".61,  ".62,  ".58,  ".48,  ".41,  ".41. 
Fractured  outside  the  30"-gauged  section. 

Appearance  of  fracture,  fine  granular,  radiating  fk*om  a  seam  -^ 
deep  at  the  middle  of  the  width  of  one  surface. 

TENSION  TEST  OF  A  BAR  WELDED  UP  OF  WROUGHT  IRON  AND  STEEL 

SCRAP. 


No.  5884. 
J/" 


■^ 


a4M:a5 


Sectional  area,  1.092  square  inches. 

Elastic  limit,  42,500  pounds  =  38,920  pounds  i)er  square  inch. 
Tensile  strength,  57,940  pounds  =  53,060  pounds  per  square  inch. 
Elongation  in  10  inches,  1".79  =  17.9  per  cent. 

Elongation  of  inch  sections,  ".42,  ".23,  ".15,  ".16,  ".16,  ".17,  ".12, 
.15,  ".13,  ".10. 

Area  at  fracture,  ".78  x  ".81  =  .632  square  inch. 
Contraction  of  area,  42.1  per  cent. 
Appearance  of  fracture,  fibrous. 


HOT  ROLLED  STEEL  BAR. 


STEEL  OF  0.74  CARBON,  RECEIVED  FOR  TEMPERING 
SERIES  OF  TESTS. 


SPECIMENS  TAKEN  FROM  A  V'  BAR. 
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HOT   ROLLED   STEEL   BAB. 
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HOT  BOILED  STEEL  BABS. 
No.  4917. 


Diameter,  ".753. 

Sectional  area,  .445  square  inch. 

Gauged  length,  10''. 


AppUed  loads. 

per Inch. 

Sncceasive 
elongation 
per  inch. 

Permanent 
set. 

SnooeeaiTe 

permanent 

set. 

Bemarks. 

Total. 

Persqnaro 

PoufuU. 
445 
2,225 
4,450 
6,675 
8,000 
11,125 
13,350 
15. 575 
17,800 
20.025 
22.250 
24,475 
26.700 
28,025 
20.370 
29.815 
30,260 
80,  705 
31.150 
32,040 
32,930 
33,820 
84.710 
35,600 
36,490 
37,380 
38,270 
30,160 
40,050 
40,940 
41,830 
42,720 
43, 610 
44,500 
45,390 
46.280 
47, 170 
48.060 
48,960 
40,840 
50,730 
51,820 
52,510 
53,400 
54,200 
65,180 
66,070 
56,060 
57.860 
58,740 

Pounds. 

1,000 

5,000 

10.000 

15,000 

20.000 

25.000 

30.000 

35.000 

40,000 

45,000 

50.000 

55,000 

60,000 

66,000 

66.000 

67,000 

68,000 

60,000 

70,000 

72,000 

74,000 

76.000 

78,000 

80,000 

82.000 

84.000 

86,000 

88,000 

00,000 

02,000 

94,000 

06,000 

08.000 

10(.,000 

102.000 

104,000 

106,000 

108,000 

110,000 

112,000 

114,000 

116.000 

118,000 

120,000 

122,000 

124,000 

126,000 

128.000 

130,000 

132,000 

Ineh. 
0. 

.00014 
00030 
.00046 
.00063 
.00081 
.00100 
.00118 
.00133 
.00151 
.00170 
.00187 
.00201 
.00221 
.00240 
.00353 
.00410 
.00443 
.00500 
.00572 
.00680 
.00770 
.00880 
.00070 
.01075 
.01170 
.01280 
.01300 
.01400 
. 01610 
.01722 
.01840 
.01980 
.02110 
.022 
.023 
.025 
.027 
.020 
.030 
.033 
.035 
.038 
.042 
.045 
.040 
.055 
.062 
.076 
.008 

Ineh, 
0. 

.00014 
.00016 
.00016 
.00017 
.00018 
.00010 
.00018 
.00015 
.00018 
.00010 
.00017 
.00014 
.00020 
.00010 
.00113 
.00057 
.00033 
.00057 
.00072 
.00108 
.00000 
.00110 
.00000 
.00105 
.00005 
.00110 
.00110 
.00100 
.00120 
.00112 
.00118 
.00140 
.00130 
.00000 
.001 
.002 
.002 
.002 
.001 
.003 
.002 
.003 
.004 
.003 
.004 
.006 
.007 
.014 
.022 

Indi. 

0. 

0. 

Ineh. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

1 

.00005    1        .00005 

.00011    1        .00006 

.00010    1        .00001 

1 

1 







General  sumtnary. 

Tensile  strength  per  square  inch  of  original  section pounds..  132,000 

Elasticlimit  per sauare  inch  of  original  section do...    05,000 

Elongation  per  Incn  after  rapture inch. .        .  116 

Elongation  per  inch  ander  strain  at  elastic  limit do. . .    .  00221 

Kednction  iu  diameter  at  point  of  ruptare do. . .        .  063 

Bednction  in  area  after  mpture,  per  cent  of  original  section 16. 0 

Character  of  broken  surface fine  silky 

Elongation  of  inch  secUona ".00, 'Ml,  ".11,  ".11,  ".11,  ".11,  ".18*,  ".16,  ".09,  ".CO 
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HOT  ROLLED  STEEL  BAB. 
No.  4918. 


Diameter,  ''.753. 

Sectional  area,  .445  square  inch. 

Gauged  length,  10". 


Applied  loads. 

Elongation 
per  Inch. 

Sncc€B8ive 
elongation 
per  inch. 

Permanent 
set. 

SaooessiTe 
set. 

Bttiuurka. 

Total.  • 

Per  aqnare 
inch. 

Pounds, 
445 
2.225 
4,450 
6,675 
8.900 
11.125 
13,  350 
15, 575 
17,800 
20,025 
22,250 
24, 475 
26,700 
27,145 
27,590 
28.035 
28,480 
28,925 
29.370 
29.815 
30,260 
30,705 
31.160 
32.040 
32. 930 
33.820 
34.710 
35,600 
36,490 
37,380 
28,270 
39, 160 
40,060 
40,940 
41,aJ0 
42,720 
43,  810 
44.500 
45,390 
46.280 
47, 170 
48,060 
48,060 
49.840 
50.  730 
51,620 
52, 510 
53.400 
64.290 
55,180 
66,070 
56.960 
57.860 
58,740 

Pounds. 

1,000 

5,000 

10,000 

15,000 

20,000 

25,000 

30.000 

35,000 

40,000 

45,000 

50,000 

55,000 

60,000 

61,000 

02,000 

63,000 

64,000 

65,000 

66.0U0 

67,000 

68,000 

69,000 

70.000 

72,000 

74,000 

76,000 

78,000 

80,000 

82,090 

84,000 

86.000 

88,000 

90,000 

92,000 

04.000 

06.000 

98.000 

100,000 

102,000 

104,000 

106.000 

108,000 

110,  000 

112,  000 

114,  000 

116.000 

118,000 

120.  000 

122,000 

124.000 

126.000 

128.000 

130, 000 

132,000 

Inch. 

0. 

.00014 
.00029 
.00046 
.00060 
.00078 
.00095 
.00110 
.00128 
.00148 
.00165 
.00179 
.  00198 
.00200 
.  00205 
.00208 
.00211 
.00219 
.00300 
.00360 
.00415 
.00460 
.00503 
.00506 
.00690 
.00785 
.00890 
.00980 
.01070 
.01190 
.01290 
.01380 
. 01400 
.01620 
.01720 
.01850 
.02000 
. 02110 

. 02410 

.025 

.027 

.029 

.031 

.034 

.036 

.039 

.043 

.045 

.040 

.055 

.062 

.075 

.100 

Ineh. 
0. 

.00014 
.00015 
.00017 
.00014 
.00018 
.00017 
.00005 
.00018 
.00020 
.00017 
.00014 
.00019 
.00002 
.00005 
.00003 

.00008 

.00011 

.00060 

.00055 

.00045 

.00043 

.00093 

.00094 

.00095 

.00105 

.00090 

.00090 

.00120 

.00100 

.00090 

.00110 

. 00130 

.00100 

.00130 

.00150 

.00110 

.00170 

.00130 

.00090 

.002 

.002 

.002 

.003 

.002 

.003 

.004 

.002 

.004 

.006 

.007 

.013 

.025 

Inch. 

0. 

0. 

Ineh. 
0. 

Initial  loud. 
£Iastlclimit. 

Tenaile  atrenstli. 

0. 

0. 

.01903 

.01903 

Oeneral  Bummary. 

Tensile  strength  per  nqnare  inch  of  original  section poands..  1SS.O0O 

£lastio  limit  p«*r  so  aare  inch  of  originafscction do. . .    06, 000 

Elongation  per  inch  alter  rupture inch..       .110 

Elongation  per  inch  under  strain  at  elastic  limit do. . .    .  00210 

Reduction  in  diameter  at  point  of  rupture do...       .063 

Keduction  in  area  after  rupture,  per  cent  of  original  section SO.  7 

Character  of  brolcen  surface ilneailky 

BlongaUoaof  inchsectioiis ".09,  ".09,  ".10,  ".09,  ".11,  ".14,  ".20,*  ".11,  ".08,  ".W 


STEEL  SHAMNG 

FROM 

SPRINGFIELD    ARMORY. 
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8TEEL  SHAFTING. 
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STEEL  SHAPrnrO  FKOK  SPSnrGFIELD  AEKOET. 


Mark,  O. 

Diameter,  ^'.564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3'^ 


No.  4781. 


Applied  loads. 

EkmsaUon 
per  inch. 

SncoeMlTe 

elongation 

perlnch. 

Pennanent 
set. 

Snooeeaive 

Remarks. 

Total. 

PerwinKre 
incli. 

p«™«.«.. 

Pound*. 
250 
1,250 
2.500 
5,000 
5,250 
5,500 
5,750 
6,000 
6,250 
6,500 
6,750 
7,000 
7,250 
7,500 
8,000 
8,500 
9,000 
9,500 
10,000 
10,500 
11,000 
11.500 
12,000 
12,500 
13,000 
18,500 
13,510 

PimndM. 
1.000 
5,000 
10.000 
20,000 
21.000 
22.000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
82,000 
84,000 
36,000 
88,000 
40,000 
42,000 
44.000 
46,000 
48,000 
50.000 
52,000 
54,000 
54,040 

Inch. 
0. 

.000100 
.000300 
.000667 
.000700 
.000767 
.001000 
.007000 
.006300 
.010233 
.011000 
.012333 
.014000 
.016000 
.020267 

024333 
;  029167 
.034333 
.040000 
.047333 
.056000 
.0667 
.0800 
.1083 
.1367 
.2533 

Inch. 
0. 

.000100 
.000200 
.000367 
.000033 
.000067 
.000233 
.006000 
.001300 
.001933 
.000767 
.001333 
.001667 
.002000 
.004267 
.004066 
.004834 
.005166 
.005667 
.007333 
.008067 
.0107 
.0133 
.0238 
.0334 
.1166 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elaatio  Umit 

Tensile  strength. 

.007400 

.007400 

General  gummary. 

Tensile  strsngth  per  sqmure  inoli  of  original  section ..ponnds..     54,040 

Elastic  limit  per  sonare  inch  of  origin  ai  section do . . .      22, 000 

Elongation  per  inon  after  rupture inch..       .35:18 

Elongation  per  inch  nnder  strain  at  elastic  limit do . . .    .  000707 

Bednction  in  diameter  at  point  of  rapture. do...         .184 

Eednction  in  area  aftor  mpture,  per  cent  of  original  section 54.6 

Position  of  mptnre 2"  from  neck 

Character  of  broken  snrfooe "^^^7 

Elongation  of  inoh  sections ".25,  ".56*.  ".25 
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8TEEL  BEAFTUXG. 


No.  4782. 


Mark,  1. 

Diameter,  ^^604. 

Sectional  area,  .25  square  inch. 

Ganged  length,  3''. 


Applied  loads. 

ElonffAtion 
per  Inch. 

SnoceMire 
eloneation 
perlnch. 

Permanent 
set. 

Snccesatve 

permanent 

set. 

Bemarks. 

Total. 

PerMoare 
inch. 

PoundM. 
250 
1,250 
2,500 
8,750 
5,000 
5,250 
5.500 
5,750 
6.000 
6,250 
6,500 
6,750 
7,000 
7,250 
7,500 
8,000 
8,500 
9,000 
0,500 
10,000 
10,500 
11,000 
11,500 
12,000 
12,500 
13,000 
18,500 

Pottndt. 
1,000 
5,000 
10,000 
15,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25.000 
26.000 
27,000 
28,000 
29.000 
80,000 
82,000 
84.000 
86,000 
88,000 
40,000 
42,000 
44,000 
46,000 
48,000 
60.000 
52,000 
64,000 

Inch, 
0. 

.000100 
.000300 
.000467 
.000688 
.000700 
.000033 
.005333 
.006083 
.007667 
.009833 
.010267 
.011867 
.013833 

Inch. 
0. 

.000100 
.000200 
.000167 
.000166 
.000067 
.000233 
.004400 
.001600 
.000784 
.001666 
.000934 
.001600 
.0014IM 

Inch. 
0- 

Inek. 
0. 

Initiallond. 
Elaatic  limit. 

Tensile  strength. 

0. 

.015833    1      .002600 
.019000    1      .00.3167 
.023000    ■      .004000 

.028000 
.033167 
.038667 
.046667 
.054667 

.075000 
.005000 
.126667 
.2000 

.000000 
.005167 
.005500 
.008000 
.008000 
.008666 
.001667 
.020000 
.031667 

General  summary. 

Teasila  strength  per  square  inch  of  original  section poonds..    64,000 

Elastic  limit  per  sonare  inch  of  originiu  section do...    21,000 

Elongation  per  incn  after  rupture inch..      .2038 

Elongation  per  inch  under  strain  at  elastic  limit do...  .000700 

Be<luction  in  diameter  at  point  of  ruptnre do. . .        .144 

deduction  in  area  after  rupture,  per  cent  of  original  section 44.6 

Position  of  rupture r'.30  from  neck 

Character  of  broken  surface silky,  containing  a  spot  of  light-colored  metal  ".12  diameter 

ElongaUon  of  inch  sections ".80»,  ".37*.  ".81 


BOILEB-PLATE  8TEEI» 


253 


^^* 


■s 

I 


I 


I 

I 


/ 


rt 


^ 

^ 


u 


.-t-. 


Hi 


^  c^ 


:  ass 


i^ 


:  :  :     :  :S| 


.00000000     00. s 

sS  :  I  I  I  ;  .'  :  :     ;  '^  « 


iiii 


000 


i 


P<8 


I 


p-s-s 


3 


^iHlOr>iO  CO  004^(0        AOOCO 


*iiiiiiiiii  liiiiiii    liiiii 

*§  X  X  X  x'  X*  x'  XXX      XXX 


SS^ 


I 


ill 


12 


i 


I! 


ill 


■sss§aiis§§  lU 


^%%%%%%%%  igi 


fsssssssss  §§l 


iHe4co'«io«Pt>aoa     .^Meo 


«  o  o 

III 


*4 


BRONZE  AND  BRASS. 
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BRONZE   AND   BRASS. 

Brass  from  Waterylist  Arsenal. 
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No.  of 
tost. 

Mark. 

Diam. 
eter. 

Tensile  strength. 

Appearance  of  fractnres. 

Sectional 
area. 

Total. 

Per 
square 
inch. 

6,971 
6.972 

4 
5 

Inch. 
.7975 
.7976 

8q.  in.      Pounds. 
.50        12,7G0 
.50        11,475 

Poundt. 
25,600 
22.950 

Light  yellow  color. 

Both  fractured  in  the  threads. 

Composition. 


No.  of 
test. 

Mark.    Copper. 

1 
Tin.     -     Zinc. 

1 

6,971 
5,972 

4          76.00 
6          75.50 

1 

0. 00          24. 25 
0. 00          24. 40 

H.  Doc.  373 17 


258  BRONZE   AND   BRASS. 

Brass  from  Watertown  Arsenal  Foundry. 

No.  4851. 

Diameter,  ''.664. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loadn. 

Elon^ration 
l)er  inch. 

Saccessive 

elongation 

per  inch. 

Permanent 
8et. 

Snocessive 
set. 

Remarks. 

Total 

Per  square 
Indi. 

Poundt. 
250 
500 
750 
1,000 
1.250 
1,500 
1,750 
2,000 
2.250 
2.500 
2,750 
8,000 
3,250 
3,500 
8,750 
4,000 
4,250 
4,500 
4,750 
5,000 
6,250 
5,500 
6,750 
6,000 
6,250 
6,500 
6,750 
7,000 
7,250 
7,500 
7,590 

PoundM. 

1,000 

2,000 

3.000 

4,000 

5.000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,  COJ 

17,000 

18,000 

19,000 

20.000 

21,000 

22,000 

23,000 

24,000 

25.000 

26,000 

27,000 

28,000 

29,000 

30,000 

30,300 

Inch. 
0. 
.000067 
.000167 
.000267 
.000333 
.000400 
.000467 
.000600 
.000700 
.000767 
.000833 
.000967 
.001033 
.001133 
.001300 
.001400 
.001600 
.001800 
.002033 
. 002433 
. 002887 
.003633 
.  004133 
.005567 
.006333 
.008033 
.009767 
.012400 
.013733 
.018033 

Inch. 
0. 
.000067 
.000100 
.  000100 
.000066 

Inch. 
0. 

Inch. 

0. 

Initialload. 



6. 

.000067 
.000067 

.000133 
. 000100 
.000067 
.000066 
.  000134 
.  000066 
. 000100 
.000167 
.000100 
.000200 
.000200 
.  000233 
.000400 
. 000434 
.000768 
.000500 
. 001434 
.000766 
. 001700 
.  001734 
.002633 
.001333 
.004300 

0. 

.000033 


Elastic  limit 

' 

.000600 

.000567 

.003633    1      .0030:)3 

1 

.014433           .010800 

Tensile  strengtii. 

General  summary. 

Tensile  strength  per  sqnaro  inch  of  original  section pounds . .    30. 300 

Elastic  limit  per  square  inch  of  origiDal  section do. . .     16. 000 

Elongation  per  inch  after  ruptare inch . .      .  0267 

Elongation  per  inch  under  strain  at  clastic  limit do...  .001400 

Keduction  m  diameter  at  point  of  rupture do. . .        .  024 

Keduction  in  area  after  rupt nre,  per  cent  of  original  section ; . .         8. 4 

Position  of  rupture 1".5  ftrom  neck 

Cliarncter  of  broken  surface light-yellow  metal,  in  part  lavender  color 

Elongation  of  inch  sections ".01,  ".05*,  .02 

Composition. 

Per  cent. 

Cu 57.23 

Sn 0.34 

Zn 42.40 
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No,  4854. 


Mark,  3. 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  3''. 


Applied  looda. 


Total. 


'Peraquare 
incti. 


Eloiieatlon 
perincb. 


SuecesiiiTe 
oloQgation  , 
p«r  inch. 


Permanent 
set. 


Successive 

permanent 

set. 


Bemarka. 


Pounds. 
290 
500 
750 
1.000 
1,250 
1.500 
1,750 
2,000 
2.250 
2,500 
2,750 
3,000 
3,250 
3,500 
8,750 
4,000 
4.250 
4,500 
4.750 
5,000 
5,250 
5.500 
6,750 
6,000 
0,250 
0,500 
e.750 
7,000 
7,250 
7,500 
7,760 
8,000 
8.250 
8.500 
8,750 
9,000 
9,250 
9.600 
9,750 
10,000 
10.250 
10,600 
10,750 
11.000 
11,250 
11,430 


PoufyU. 
1.000 
2,000 
3,000 
4,000 
6,000 
6.000 
7.000 
8,000 
9.000 
10.000 
11,000 
12.000 
13,000 
14.000 
15,000 
16.000 
17.000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
20,000 
27.U00 
28,000 
29.000 
80,000 
81,000 
82.000 
33,000 
84,000 
85,000 
36,000 
87,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
46,000 
45,680 


Inch. 
). 

.000067 
.000133 
.000267 


.000400 
.000467 
.000600 
.000067 
.000767 
.000800 
.000067 
.001033 
.001200 
.001267 
.001367 
.001467 
.001733 
.001867 
.002267 
.003400 


Inch. 
0. 
.000067 
.000066 
.000134 
.000066 
.000067 
.000067 
.000133 
.000067 
.000100 


Inch. 


Inch. 


Initial  load. 


.003333 
.004300 
.004933 
.005367 
.007033 
.008700 
.010333 
.012883 
.013167 
.014000 
.018600 


.025667 
.027833 


.037600 
.043000 
.046333 
.052667 
.056500 
.062000 
.066000 


.000167 
.000066 
.000107 
.000067 
.000100 
.000100 
.000266 
.000134 
.000400 
.000133 
.000467 
.000466 
.000067 
.000638 
.000434 
.001666 
.001667 
.001633 
.002000 
.000884 
.000833 
.004500 
.004833 
.002234 
.002266 
.004500 
.004000 
.001167 
.005500 


.006334 
.002833 
.006500 


.000033 


.000033 


.000400 


.002133 


.000000 


.000367 


Elastio  limit. 


.001783 


.006867 


.021300 


.038267 


.060300 


.012300 


.016067 


Surface  oraoks  develop. 


Tensile  strength. 


General  summary. 


.pounds. 


46,680 

19.000 

.0800 

001867 

OU 


TenaflestTengthpersqnare  inch  of  original  section 

Blastio  limit  per  Bonare  inch  of  original  section do 

Elongation  per  inch  after  mptnre inch 

Elongation  per  inch  nnder  strain  at  elastio  limit do. 

Reduction  in  diameter  atpointof  rupture do. 

BedncUon  in  area»  after  mptnie,  per  cent  of  original  section 15.0 

Position  of  rupture - --- -  -  -  •    l"flft«mn«5k 

Character  of  broken  surface lavender  color,  with  strips  of  yellow  colored  metal 

Ekmgation  of  inch  sections "06,  ".U*.  ".07 

CompoHtion, 

Per  cent. 

Cu 66.66 

Cn 0.84 

Zn 48.06 
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Brass. 


Two  specimens  taken  from  a  slab  aboat  7"  by  1"  by  1-^"  cast  at 
Watertown  Arsenal  Foundry. 


Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


No.  4872 


Applied  loads. 

Saocessive 
elongatioii 
per  Inch. 

Permanent 
set 

Snccessiye 
permanent 

set. 

• 

Remarks. 

TotaL 

Per  sqaare 
inch. 

per  Inch. 

Ptmndt, 

250 

500 

750 

1,000 

1,250 

1,500 

1,750 

2,000 

2,250 

2.600 

8,410 

Poundt. 
1,000 
2.000 
3,000 
4,000 
6,000 
6,000 
7,000 
8,000 
9.000 
10,000 
13,640 

Inch. 
0. 

.000067 
.000167 
.000267 
.000367 
.000633 
.001107 
.004833 
.007000 
.026333 

Inch, 
0. 

.000067 
.000100 
.000100 
.000100 
.000266 
.0005-14 
.003666 
.002167 
.019388 

huh, 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit 

Crack  opens  in  stem. 
Tensile  strength. 

.000067 

.000067 

General  iummary. 


Tensile  strength  per  square  inch  of  original  section pounds.. 

Elastic  limit  per  souare  inch  of  originalaection do... 

Elongation  per  incn  after  mptnre inch.. 

Elongation  per  inch  under  strain  at  elastic  limit do... 

Reduction  in  diameter  at  point  of  rupture do... 

Reduction  in  area  after  rupture,  per  cent  of  original  section 

Position  of  rupture ''.65  fVom  neck 

Character  of  broken  surface light  yellow  color.    At  one  side  the  metal  was  dark  brown  color, 

comprising  30  per  cent  of  surface.    The  metal  first  separated  at 

this  dark-colored  section. 


13,640 

5,0(N) 

.0600 

000367 

.044 

15.0 
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No.  4873. 


Diameter,  '^564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  3'^ 


AppUed  loads. 

Slongation 
IMriDob. 

elongation 
per  inch. 

Permanent 
set. 

Sncoeasire 

permanent 

set. 

Bemarks. 

Total. 

Permniare 

Pounds, 
250 
500 
750 
1,000 
1,250 
1,500 
1,750 
2,000 
2,250 
2,500 
2.750 
3,000 
8.250 
8,500 
8,750 
4,000 
4,250 
4.500 
4,750 
5,000 
5,250 
5,500 
6,750 
6,000 
6,250 
6,600 
6.750 
6,810 

Pounds. 
1,000 
2.000 
8,000 
4.000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19.000 
20.000 
21,000 
22,000 
23.000 
24,000 
25.000 
26,000 
27,000 
27,240 

Inch. 
0. 

.000067 
.000200 
.000300 
.000367 
.000700 
.002000 
.004338 
.011067 
.032833 
.048000 
.066338 
.0833 
.1000 
.1138 
.1300 
.1433 
.1633 
.17«7 
.2000 
.2138 
.2367 
.2533 
.2800 
.8000 
.3433 
.8783 

Inch. 
0. 

.000067 
.000138 
.000100 
.000067 
.000388 
001300 
.002333 
.006784 
.021206 
.010667 
.023333 
.0167 
.0187 
.0133 
.0167 
.0133 
.0200 
.0134 
.0238 
.0183 
.0284 
.0166 
.0267 
.0200 
.0488 
.0300 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
BlasticUmit. 

Tensile  strength. 

.000033 

.000033 

.031083 

.031000 

General  summary. 

Tensile strengtii  per  sqnare  inch  of  original  section pounds..    27,240 

Elastic  limit  per  so  oare  inch  of  original  section do...      5.000 

Elongation i>er  incD  after  rapture inch..      .4000 

Elongation  per  inch  under  strain  at  elastic  limit do...  .000367 

Kednction  in  diameter  at  point  of  rupture do...       .144 

Reduction  in  area  after  rupture,  per  cent  of  original  section 44. 6 

Position  of  rupture ".86ftt>mneck 

Character  of  broken  surface light  yellow 

Elongation  of  inch  sections ".37,  ".35,  ".48* 

CompoHiiom, 

Per  cent. 

Cu 79.90 

8n 2.12 

Zn 17.92 
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Brass  Mixture  Oast  at  Watertown  Arsenal  Foundry. 

Ko.4855. 
Marks,  B  B,. 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 
Ganged  length,  3''. 


AppUed  loAda. 

EloDffation 
perlDch. 

Succeeslve 
elongation 
perinch. 

Permanent 
set. 

Snccessive 

permanent 

set. 

Remarks. 

Total. 

Per  squAre 

Pounds. 
250 
500 
750 
1,000 
1,250 
1,500 
1,750 
2,000 
2,250 
2,500 
2,750 
3,000 
8,250 
8,500 
8,750 
4.000 
4,250 
4,50U 
4.750 
5,000 
5,250 
5,500 
6,760 
6,000 
6.250 
6,500 
6,750 
7.000 
7,250 
7,480 

PoundM. 
1,000 
2,000 
8,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12.000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
29,920 

0. 

.000067 
.000133 
.000300 
.000367 
.000583 
.000767 
.001767 
.004167 
.011667 
.023667 

.058333 

.0800 

.0933 

.1200 

.1300 

.1583 

.1667 

.1867 

.2000 

.2200 

.2367 

.2633 

.2767 

.3067 

.3300 

.3667 

.8967 

Ineh. 
0. 

.000067 
.000066 
.000167 
.000067 
.000066 
.000234 
.001000 
.002400 
.007500 
.012000 
.019666 
.016000 
.021687 
.0133 
.0267 
.0100 
.0233 
.0134 
.0200 
.0133 
.0200 
.0167 
.0266 
.0134 
.0300 
.0233 
.0367 
.0300 

Inch. 
0. 

Ineh. 
0. 

Initial  load. 

Slastic  limit. 

Surface  cracks  develop. 

Tensile  strength. 

0. 

.011167 

.011167 

1 

1 

1 

1 1 

General  eummary. 

Tensila  strength  per  sqnare  inch  of  original  section pounds..    29,920 

Slastic  limit  per  so oare  inch  of  originu  section do . . .      7,  OOO 

Elongation  per  inc n  after  rupture i nch . .      .  4567 

Elongation  per  inch  under  strain  at  elastic  limit do ...  .  000767 

Reduction  in  diameterat  point  of  rupture do...       .114 

Reduction  in  area  after  rupture,  per  cent  of  original  section 36.4 

Position  of  rupture 1".26  fh>m  neck 

Character  of  hroken  surface uniform  lemon  yellow  color 

Elongation  of  inch  Motions ".41, ''.42,  ".54* 

Compositum. 

Percent. 

Cn 74.24 

Sn 0.10 

Zn 26.80 
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Gun  Metal  Cast  at  Watertown  Arsenal  Foundry. 

No.  4853. 
Marks,  O  M  1. 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 
Ganged  length,  3". 


Applied  loads. 

Elongation 
per  Inch. 

SacceaaiTe 
elonsation 
perlnch. 

Permanent 
aet. 

Snccesaive 
permanent 

set. 

Remarks 

ToUl. 

Persqaare 
inah. 

Pounds. 
250 
500 
750 
1,000 
1,250 
1,500 
1,750 
2,000 
2,250 
2,500 
2,750 
8,000 
3,250 
3,500 
8,750 
4,000 
4,250 
4,500 
4.750 
4,790 

Pounds. 
1,000 
2,000 
8,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11.000 
12.000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
19,160 

Inch. 
0. 
.000033 
.000133 
.000333 
.000400 
.000567 
.000633 
.000767 
.000900 
.001067 
.001367 
.001733 
.002400 
.004000 
.005833 
.010267 
.014333 
.023333 
.033000 

Inch. 
0. 
.000033 
.000100 
.000200 
.000067 
.000167 
.000066 
.000134 
.000133 
.000167 
.000300 
.000366 
.000667 
.001600 
.001833 
.004434 
.004066 
.009000 
.009667 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

Elaaticlimit. 

Surface  cracks  develop. 
Tensile  strength. 

0. 

.000067 

.000067 

.004300 

.004233 

1 

1 

1 

1 

1 

General  summary. 


Tensile  strength  per  square  inch  of  original  section pounds..    19,160 

^-..-1.,. ..^ -.-_._. ,-_  .     10,000 

.0633 

.001067 

.024 

8.4 


ElastiOilimit  per  square  inch  of  originaTseotion '...do.. 

Elongation  per  inch  after  rupture inch. . 


Elongation  per  ioch  under  strain  at  elastic  limit do... 

Bednctionin  diameter  at  point  of  rupture do. 

Reduction  in  area  after  rupture,  per  centof  original  section , 

Position  of  rupture 1".3  from  neck 

Character  of  broken  surface Irregular  vesicular  surface.    Color  varies  from  light  yellow  to 

dark  copper  color. 
Elongation  of  inch  sections ".03,  ".13*,  ".03 

Compaeitian. 

Per  cent. 

Cu 87.30 

Bn 10.50 

Zn 2.68 
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Bbass  Bbeeoh  Plate  fob  12*'  B.  L.  Steel  Bifle. 

Ko.  4888. 

Bemelted  brass.    Si>ecimen  from  runner. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  2". 


AppUed  loads. 

ElongatioD 
per  inch. 

Succesalve 
eloneatioD 
per  inch. 

Permanent 
set. 

SncoesniTe 

permanent 

•et. 

Bemarka. 

Total. 

PerMaare 
inch. 

Poundt. 

250 

500 

750 

1,000 

1,250 

1,500 

1,750 

2,000 

2,250 

2,500 

2.760 

3.000 

3,250 

3,500 

3,750 
4,000 
4,250 
4,5(0 
4,750 
5,000 
5.250 
5,500 
5,750 
6,000 
6,250 
6,500 
6,750 
7.000 
7.250 
7,500 
7,750 
8, 000 
8.250 
8.500 
8,750 
9.000 
9,500 
10,000 
10,500 
11,000 
11. 500 
12,000 
12.500 
13,000 
13,020 

Pounds. 

1,000 

2.000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12.000 

13.000 

14,000 

15,000 
16,000 
17, 000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24.000 
25,000 
26.000 
27.000 
28.000 
29,000 
80,000 
81,000 
32.000 
33,000 
34,000 
35,000 
36.000 
38,000 
40.000 
42,000 
44.000 
46,000 
48.000 
60,000 
52,000 
52,080 

Inch. 
0. 
.00006 
.00010 
.00015 
.00020 

.00045 
.00055 
.00060 
.00080 
.00090 
.00100 
.00110 
.00130 

.00145 
.00165 
.00195 
.00220 
.00235 
.00265 
.00300 
.00320 
.00345 
.00400 
.00430 
.00485 
.00540 
.00605 
.00695 
.00790 
.00900 
.01050 
.01175 
.01430 
.01595 
.01855 
.02440 
.03165 
.  03950 
.04960 
.05900 
.07100 
.08250 
.09950 

Inch. 
0. 
.00005 
.00005 
.00005 
.00005 
.00010 
.00015 
.00010 
.00005 
.00020 
.00010 
.00010 
.00010 
.00020 

.00015 
.00020 
.00030 
.00025 
. 00015 
.00030 
.00035 
.00020 
.00025 
.00055 
.00030 
.00065 
.00055 
.00065 
.00090 
.00095 
.00110 
.00150 
,00125 
.00255 
.00165 
.00260 
.00585 
.00725 
.00785 
.01010 
.00940 
.01200 
.01150 
.01700 

Jneh. 
0. 

Inch. 
0. 

Initialload. 

Elastic  limit,  not  weU 
defined. 

• 
Tensile  strength. 

0. 

.00010 

.00010 

.00065 

.00056 

.00165 

.00100 

.00450 

.00285 

General  eummary. 

Tensile  strength  per  square  inch  of  original  section pounds..    62,060 

Elastic  limit  per  square  inch  of  original  section  (not  well  defined) do...    14,000 

£lon)(ation  perinch  after  rapture inch..      .1100 

Elongation  perinch  under  strain  at  elastic  limit do...    .00130 

Keductionin  diauieter  at  point  of  rupture do...        .064 

Ke<lnction  in  area  after  rupture,  per  cent  of  original  section 18>3 

Position  of  rupture ".70  from  neck 

Character  of  broken  surface light-yellow  color 

Elongation  of  inch  sections 'Mr,  ".00 

Compoeition, 

Percent. 

Cn 65.0 

Zn 44.6 

Sn 5 
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COMPEES6I0H  OF  COPPER  CTLDTBERS  FOR  USE  WITH  CRUSHES 

OAUOES. 


Ko.  5873. 

Mean  compression  of  ten  copper  cylinders  from  lot  of  100  pounds 
received  at  Frankfort  Arsenal,  January,  1890,  and  annealed  June,  1892. 
For  use  in  crusher  gauge  -^  square-inch  area. 

Mean  dimensions  often  cylinders:  Length,  ''.4997;  diameter,  ".2510. 

Table  for  use  in  experiments  with  small -arm  ammunition. 


Load  per 

Total  compreasion. 

■qnare 
inch  on 

Mean 

cor- 

gangetVf 

rected 

Mnare 
inch 

1. 

2. 

8. 

4. 

6. 

6. 

7. 

8. 

9. 

10. 

Mean. 

seta. 

area. 

Inch. 

PoundM. 

Inch. 

Inch. 

Inch, 

Inch, 

Inch. 

Inch. 

Inch. 

Inch. 

Inch. 

Inch. 

Inch. 

1,000 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

2,500 

.0001 

0. 

.0002 

.0001 

.0002 

.0004 

.0001 

.0002 

.0001 

.0004 

.0002 

.'6662* 

3,000 

.0002 

.0001 

.0002 

.0001 

.0004 

.0004 

.0001 

.0004 

.0002 

.0004 

.0003 

.0003 

3,500 

.0003 

.0001 

.0006 

.0002 

.0006 

.0005 

.0001 

0004 

.0004 

.0006 

.0004 

.0004 

4,000 

.0007 

.0003 

.0007 

.0004 

.0007 

.0006 

.0003 

.0009 

.0006 

.0010 

.0006 

.0006 

4,500 

.0010 

.0007 

.0011 

.0006 

.0012 

.0015 

.0007 

.0013 

.0011 

.0015 

.0011 

.0011 

5.000 

.0020 

.0015 

.0023 

.0020 

.0020 

.0024 

.0019 

.0025 

.0021 

.0026 

.0021 

.0021 

6,500 

.0033 

.0028 

.0035 

.0026 

.0034 

.0046 

.0028 

.0036 

.0036 

.0041 

.0034 

.0033 

6,000 

.0049 

.0041 

.0050 

.0052 

.0065 

.0041 

.0050 

.0050 

.0056 

.0049 

.0048 

6,500 

.0067 

.0060 

.0065 

.0056 

.0069 

.0078 

.0059 

.0070 

.0066 

.0073 

.0066 

.0064 

7,000 

.0081 

.0078 

.0084 

.0072 

.0084 

.0096 

.0076 

.0086 

.0085 

.0090 

.0083 

.0081 

7,500 

.0090 

.0096 

.0106 

.0090 

.0103 

.0115 

.0092 

.0105 

.  0103 

.0109 

.0102 

.0099 

8,000 

.0120 

.0116 

.01^ 

.0110 

.0121 

.0136 

.0108 

.0120 

.0120 

.0127 

.0120 

.0117 

8,500 

.0138 

.0135 

.0140 

.0126 

.0146 

.0161 

.0130 

.0140 

.0137 

.0148 

.0140 

.0136 

9.000 

.0167 

.0156 

.0160 

.0146 

.0159 

.0175 

.0151 

.0165 

.0163 

.0171 

.0160 

•0155 

9,500 

.0182 

.0176 

.0181 

.0180 

.0177 

.0194 

.0171 

.0181 

.0185 

.0101 

.0182 

.0177 

10.000 

.0200 

.0190 

.0205 

.0185 

.0202 

.0214 

.0193 

.0201 

.0210 

.0218 

.0202 

.0197 

10,600 

.0221 

.0210 

.0228 

.0209 

.0225 

.0238 

.0216 

.0230 

.0232 

.0245 

.0226 

.0221 

11,000 

.0241 

.0241 

.0247 

.0230 

.0244 

.0260 

.0239 

.0246 

.0250 

.0258 

.0246 

.0240 

11,500 

.0261 

.0265 

.0267 

.0249 

.0265 

.0280 

.0260 

.0265 

.0274 

.0283 

.0267 

.0261 

12,000 

.0285 

.0285 

.0205 

.0276 

.0287 

.0305 

.0282 

.0285 

.0300 

.0302 

.0290 

.0283 

12,500 

.0311 

.0311 

.0315 

.0296 

.0311 

.0325 

.0310 

.0314 

.0320 

.0331 

.0314 

.0307 

13,000 

.0334 

.0334 

.0338 

.0315 

.0335 

.0350 

.0328 

.0335 

.0345 

.0354 

.0337 

.0329 

13,500 

.0356 

.0358 

.0362 

.0346 

.0360 

.0376 

.0355 

.0360 

.0371 

.0381 

.0362 

.0364 

14,000 

.0382 

.0381 

.0386 

.0376 

.0383 

.0395 

.0378 

.0375 

.0390 

.0399 

.0384 

.0375 

14,500 

.0407 

.0409 

.0407 

.0380 

.0406 

.0430 

.0404 

.0395 

.0416 

.0426 

.0409 

.0400 

15,000 

.0430 

.0434 

.0430 

.0416 

.0441 

.0448 

.0423 

.0430 

.0439 

.0450 

.0434 

.0424 

16,500 

.0456 

.0455 

.0466 

.0444 

.0459 

.0470 

.0449 

.0465 

.0462 

.0476 

.0460 

.0450 

18,000 

.0481 

.0480 

.0482 

.0470 

.0479 

.0496 

.0473 

.0481 

.0510 

.0500 

.0485 

.0474 

18,600 

.0506 

.0504 

.0512 

.0490 

.0523 

.0521 

.0501 

.0601 

.0520 

.0525 

.0500 

.0489 

'?  'XH) 

.0531 

.0531 

.0534 

.0511 

.0533 

.0546 

.0525 

.0526 

.0540 

.0554 

.0533 

.0622 

iT.-iOO 

.0660 

.0561 

.0558 

.0646 

.0560 

.0570 

.0552 

.0560 

.0574 

.0585 

.0563 

.0562 

le,  4)00 

.0684 

.0687 

.0580 

.0578 

.0581 

.0595 

.0575 

.0577 

.0594 

.0586 

.0583 

.0572 

16  IJOO 

.0606 

.0596 

.0691 

.0577 

.0596 

.0606 

.0589 

.0590 

.0606 

.0588 

.0503 

.0682 

IH,  ^ 

.0602 

.0610 

.0602 

.0585 

.0608 

.0620 

.0595 

.0610 

.0619 

.0595 

.0605 

.0694 

18JX)0 

.0612 

.0618 

.0617 

.0504 

.0621 

.0635 

.0604 

.0616 

.0628 

.0606 

.0615 

.0604 

IP,  riOO 

.0623 

.0624 

.0627 

.0605 

.0632 

.0645 

.0619 

.0622 

.0637 

.0616 

.0625 

.0614 

IO,i>00 

.0632 

.0630 

.0635 

.0616 

.0643 

.0654 

.0631 

.0632 

.0652 

.0631 

.0635 

.0624 

19.  JOO 

.0646 

.0647 

.0644 

.0626 

.0647 

.0664 

.0641 

•0642 

.0660 

.0642 

.0640 

.0635 

10,400 

.0667 

.0667 

.0651 

.0640 

.0655 

.0673 

.0649 

.0652 

.0669 

.0648 

.0655 

.0644 

lS*,fiOO 

.0669 

.0670 

.0662 

.0661 

.0668 

.0688 

.0660 

.0663 

.0675 

.0637 

.0666 

.0655 

Ifl.HOO 

.0677 

.0680 

.0675 

.0667 

.0676 

.0697 

.0667 

.0675 

.0684 

.0672 

.0676 

.0665 

2W.  <I00 

.0688 

.0600 

.0682 

.0666 

.0689 

.0706 

.0682 

.0686 

.0699 

.0684 

.0687 

.0676 

2!U,300 

.0608 

.0699 

.0692 

.0676 

.0703 

.0718 

.0686 

.0695 

.0711 

.0691 

.0698 

.0687 

30  400 

.0710 

.0720 

.0706 

.0690 

.0712 

.0728 

.0705 

.0706 

.0725 

.0702 

.0710 

.0699 

2U,  liOO 

.0721 

.0728 

.0720 

.0704 

.0726 

.0737 

.0709 

.0716 

.0735 

.0716 

.0721 

.0710 

mm 

.0782 

.0786 

.0731 

.0715 

.0734 

.0747 

.0715 

.0726 

.0745 

.0727 

.0731 

.0720 

2LJ00 

.0740 

.0742 

.0740 

.0723 

.0740 

.0760 

.0725 

.0786 

.0758 

.0740 

.0740 

.0729 

£1,200 

.0764 

.0749 

.0749 

.0734 

.0755 

.0781 

.0739 

.0745 

.0769 

.0748 

.0752 

.0741 

21^400 

.U'770 

.0769 

.0760 

.0745 

.0770 

.0791 

.0764 

.0759 

.0779 

.0759 

.0765 

.0754 

21,000 

.0781 

.0774 

.0770 

.0754 

.0785 

.0799 

.0764 

.0770 

.0790 

.0770 

.0776 

.0765 

si,aoo 

.0790 

.0785 

.0785 

.0768 

.0791 

.0806 

.0777 

.0780 

.0808 

.0782 

.0787 

.0776 

22,000 

.0601 

.0797 

.0798 

.0779 

.0801 

.0815 

.0784 

.0789 

.0808 

.0795 

.0797 

.0786 

22,200 

.0611 

.0809 

.0806 

.0791 

.0815 

.0828 

.0797 

.0805 

.0809 

.0804 

.0808 

.0797 

Sa.400 

.0824 

.0820 

.0815 

.0810 

.0830 

.0833 

.0809 

.0821 

.0810 

.0816 

.0819 

.0808 

22,000 

.0682 

.0829 

,0825 

.0825 

.0836 

.0846 

.0826 

.0860 

.0811 

.0825 

.0831 

.  0820 
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Loftdpcr 

TQt.fi}  cvompreasion. 

ipch  on 

Mima 

rrur*lier 

ur- 

Ei^use  ^ 

refit«d 

nnuare 
fnch 

1. 

2. 

3. 

4. 

5. 

6. 

7, 

8. 

tt. 

la. 

Ueu, 

ii«ti. 

nnw. 

Poundi. 

Jneh. 

Inch. 

Inch. 

Inch. 

Inch. 

Inch. 

Jneh. 

Jneh. 

Jneh. 

Jneh. 

Jneh. 

Jneh. 

22,800 

.0849 

.0841 

.0835 

.0831 

.0843 

.0860 

.0838 

.0860 

.0816 

.0836 

.0841 

.0630 

23,000 

.0860 

.0856 

.0848 

.0833 

.0860 

.0875 

.0849 

.0860 

.0829 

.0850 

.0852 

.0841 

23.200 

.0871 

.0870 

.0860 

.0835 

.0861 

.0885 

.0861 

.0861 

.0850 

.0861 

.0862 

.0851 

23,400 

.0885 

.0880 

.0875 

.0835 

.0665 

.0886 

.0871 

.0861 

.0865 

.0874 

.0870 

.0859 

23.600 

.0896 

.0891 

.0876 

.0837 

.0866 

.0889 

.0877 

.0862 

.0880 

.0886 

.0876 

.0865 

23,800 

.0908 

.0902 

.0877 

.0840 

.0870 

.  0892 

.0880 

.0864 

.0890 

.0897 

.0882 

.0871 

24,000 

.0915 

.0917 

.0880 

.0846 

.0880 

.0890 

.0893 

.0869 

.0899 

.0905 

.0890 

.0878 

24,200 

.0920 

.0928 

.0883 

.0870 

.0895 

.0904 

.0899 

.0879 

.0906 

.0920 

.0901 

.0880 

24.400 

.0939 

.0942 

.0896 

.0881 

.0910 

.0915 

.0925 

.0892 

.0920 

.0931 

.0915 

.0903 

24,600 

.0950 

.0953 

.0906 

.0897 

.0915 

.0927 

.0925 

.0901 

.0924 

.0940 

.0924 

.0912 

24,800 

.0961 

.0965 

.0924 

.0907 

.0935 

.0945 

.0925 

.0912 

.0944 

.0949 

.0937 

.0925 

25.000 

.0979 

.0971 

.09^5 

.0916 

.0946 

.0961 

.0925 

.0026 

.0969 

.0961 

.0949 

.0937 

25.200 

.0988 

.0985 

.0050 

.0930 

.0960 

.0974 

.0930 

.0940 

.0980 

.0976 

.0961 

.0949 

25,400 

.0995 

.0995 

.0965 

.0949 

.0969 

.0982 

.0940 

.0955 

.0989 

.0987 

.0973 

.0961 

25,600 

.1006 

.1010 

.0973 

.0957 

.0980 

.0996 

.0051 

.0974 

.0997 

.1000 

.0984 

.0972 

25,800 

.1021 

.1021 

.0985 

.0970 

.0990 

.1010 

.0970 

.09a3 

.1005 

.1013 

.0997 

.0985 

26,000 

.1040 

.1033 

.0998 

.0976 

.1002 

.1020 

.0984 

.0991 

.1022 

.1025 

.1009 

.0997 

26,200 

.1054 

.1044 

.1009 

.0985 

.1018 

.1030 

.0994 

.1000 

.1031 

.1036 

.1020 

.1008 

26,400 

.1060 

.1057 

.1020 

.0994 

.1030 

.1040 

.1006 

.1011 

.1039 

.1047 

.1030 

.1018 

26.600 

.1068 

.1070 

.1030 

.1005 

.1042 

.1047 

.1019 

.1023 

.1050 

.1059 

.1041 

.1029 

26,800 

.1075 

.1081 

.1040 

.1030 

.1055 

.1059 

.1030 

.1034 

.1061 

.1071 

.1054 

.1042 

27,000 

.1086 

.1090 

.1050 

.1041 

.1064 

.1075 

.1042 

.1045 

.1080 

.1085 

.1066 

.1054 

27.200 

.1101 

.1101 

.1061 

.1050 

.1071 

.1088 

.1054 

.1059 

.1090 

.1097 

.1077 

.1065 

27,400 

.1110 

.1115 

.1071 

.1060 

.1082 

.1099 

.1066 

.1074 

.1097 

.1106 

.1088 

.1076 

27,000 

.1125 

.1130 

.1081 

.1072 

.1095 

.1110 

.1077 

.1089 

.1107 

.1118 

.1100 

.1088 

27,800 

.1132 

.1146 

.1095 

.1081 

.1111 

.1121 

.1093 

.1098 

.1120 

.1130 

.1113 

.1101 

28.000 

.1151 

.  11.W 

.1115 

.1090 

.1128 

.1133 

.1106 

.1118 

.1138 

.1144 

.1128 

.1116 

28,200 

.1162 

.1166 

.1129 

.1101 

.1138 

.1142 

.1117 

.1125 

.1145 

.1152 

.1138 

.1126 

28,400 

.1177 

.1178 

.1138 

.1117 

.1148 

.1154 

.1127 

.1135 

.1165 

.1166 

.1149 

.1137 

28.600 

.1101 

.1190 

.1142 

.1124 

.1157 

.1170 

.1139 

.1146 

.1168 

.1177 

.1160 

.1148 

28,800 

.  1200 

.1201 

.1155 

.1136 

.1174 

.1180 

.1155 

.1160 

.1181 

.1190 

.1173 

.1161 

29,000 

.1214 

.  1211 

.1168 

.1152 

.1189 

.1190 

.1165 

.1169 

.1198 

.1202 

.1186 

.1174 

29,200 

.1224 

.1222 

.1179 

.1166 

.1199 

.1205 

.1171 

.1179 

.1210 

•1214 

.1197 

.1185 

29,400 

.1232 

.1234 

.1190 

.1177 

.1210 

.1220 

.1177 

.1190 

.1217 

.1225 

.1207 

.1195 

29,600 

.1244 

.  1246 

.1197 

.1187 

.1220 

.1231 

.1186 

.1201 

.1225 

.1237 

.1217 

.1205 

29,800 

.1258 

.1260 

.1214 

.1196 

.1230 

.1240 

.1205 

.1210 

.1236 

.1250 

.1230 

.1217 

30.000 

.1271 

.1271 

.1220 

.1209 

.1240 

.1251 

.1220 

.1220 

.1245 

.1265 

.1241 

.1228 

30.200 

.1281 

.1282 

.1231 

.1226 

.1246 

.1260 

.1236 

.1238 

.1260 

.1275 

.1253 

.1240 

30.400 

.1301 

.1292 

.1242 

.1239 

.1255 

.1268 

.1248 

.1252 

.1275 

.1287 

.1266 

.1258 

30,600 

.1309 

.1303 

.1253 

.1250 

.1272 

.1277 

.1258 

.1262 

.1291 

.1300 

.1277 

.1264 

30,800 

.1321 

.1316 

.1265 

.1262 

.1295 

.1290 

.1270 

.1275 

.1304 

.1312 

.1291 

.1278 

31,000 

.1337 

.1330 

.1280 

.1269 

.1310 

.1304 

.1283 

.1290 

.1319 

.1325 

.1305 

.1292 

31,200 

.1345 

.1339 

.1291 

.1279 

.1319 

.1323 

.1295 

.1299 

.1326 

.1334 

.1315 

.1302 

31.400 

.1358 

.1350 

.1306 

.1285 

.1325 

.1385 

.1304 

.1310 

.1335 

.1343 

.1325 

.1312 

81,600 

.1371 

.1367 

.1315 

.1299 

.1338 

.1350 

.  1310 

.1320 

.1343 

.1355 

.1337 

.1324 

31, 800 

.1380 

.1378 

.1321 

.1310 

.1345 

.1361 

.1325 

.1329 

.1355 

.1367 

.1347 

.1334 

82,000 

.1386 

.1387 

.1339 

.1325 

.1360 

.1370 

.1335 

.1340 

.1375 

.1376 

.1359 

.1346 

32,200 

.1394 

.1396 

.1350 

.1336 

.1370 

.1381 

.1349 

.1341 

.1384 

.1385 

.1369 

.1356 

82.400 

.1412 

.1410 

.1370 

.1350 

.1385 

.1390 

.1365 

.1348 

.1395 

.1397 

.1382 

.1369 

32.600 

.1422 

.1415 

.1379 

.1362 

.1.396 

.1399 

.1379 

.1368 

.1404 

.1410 

.1393 

.1379 

32,800 

.1435 

.1422 

.1389 

.1374 

.1410 

.1420 

.1390 

.1385 

.1416 

.1421 

.1406 

.1393 

33,000 

.1453 

.1430 

.1395 

.1381 

.1421 

.1430 

.1405 

.1401 

.1429 

.1430 

.1417 

.1401 

33.200 

.1468 

.  1445 

.1404 

.1392 

.1432 

.1440 

.1411 

.1415 

.1441 

.1440 

.1429 

.1416 

33,400 

.1475 

.1459 

.1415 

.1402 

.1444 

.1445 

.1420 

.1420 

.1460 

.1451 

.1438 

.1423 

33.600 

.1483 

.1468 

.1425 

.1413 

.1454 

.1454 

.1430 

.1431 

.1465 

.1465 

.1449 

.1486 

33.800 

.1492 

.1480 

.1437 

.1425 

.1461 

.1465 

.1441 

.1450 

.1480 

.1476 

.1461 

.1448 

34,000 

.1505 

.1492 

.1452 

.1437 

.1475 

.1479 

.1455 

.1460 

.1492 

.1489 

.1474 

.1461 

34,200 

.1516 

.1500 

.1464 

.1451 

.1487 

.1492 

.1465 

.1469 

.1501 

.1499 

.1484 

.1471 

34.400 

.1526 

.1513 

.1471 

.1467 

.  1.500 

.1504 

.1476 

.1481 

.1511 

.1511 

.1496 

.1483 

34.600 

.1535 

.1529 

.1486 

.1480 

.1510 

.1514 

.1485 

.1489 

.1520 

.1522 

.1507 

.1494 

34.800 

.1546 

.1535 

.1495 

.1492 

.1520 

.1525 

.1501 

.1505 

.1531 

.1531 

.1518 

.1505 

35.000 

.1556 

.1545 

.  1505 

.1504 

.1531 

.1537 

.1510 

.1512 

.1540 

.1545 

.1529 

.1515 

35.200 

.1572 

.1553 

.1516 

.1513 

.1541 

.1548 

.1520 

.1525 

.1551 

.1558 

.1540 

.1526 

85,400 

.1586 

.1565 

.1530 

.1520 

.1554 

.1560 

.1531 

.1535 

.1560 

.1566 

.1551 

.1687 

35,600 

.1595 

.1575 

.1544 

.1530 

.1566 

.1570 

.1545 

.1544 

.1575 

.1577 

.1562 

.1648 

85.800 

.1005 

.1589 

.1560 

.1540 

.1574 

.1580 

.1560 

.1554 

.1591 

.1586 

.1574 

.1660 

36.000 

.1612 

.1601 

.1568 

.1549 

.1590 

.1595 

.1575 

.1565 

.1604 

.1597 

.1586 

.1572 

36,200 

.  1621 

.1610 

.1576 

.  1.561 

.1005 

.1611 

.1588 

.1575 

.1611 

.1607 

.1596 

.1582 

86.400 

.1629 

.1617 

.1583 

.1575 

.1617 

.  1025 

.1601 

.1586 

.1615 

.1618 

.1607 

.1698 

86,600 

.1640 

.1626 

.1594 

.1588 

.1625 

.1636 

.1006 

.1601 

.1623 

.1630 

.1617 

.1003 

36.800 

.1659 

.1639 

.1607 

.1598 

.1646 

.1644 

.1615 

.1619 

.1630 

.1640 

.1630 

.1616 
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Load  per 

Total 

oompresaion. 

ftqnare 
inch  on 

Mean 

crasher 

cor- 

g:a«K«i\» 

rected 

square 
inch 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

Mean. 

sets. 

area. 

Pounds. 

Inch. 

Inch. 

Inch. 

Inch. 

Inch. 

Inch. 

Inch. 

Inch. 

Inch. 

IliCh. 

Inch. 

Inch. 

37,000 

.1076 

.1652 

.1621 

.1610 

.1659 

.1650 

.1627 

.1631 

.1640 

.1651 

.1642 

.1628 

37.200 

.1685 

.1065 

.1637 

.  1621 

.1665 

.1665 

.1645 

.1640 

.1652 

.1663 

.1654 

.1640 

37,400 

.1692 

.1675 

.1648 

.1630 

.1670 

.1675 

.1645 

.1650 

.1664 

.1672 

.1662 

.1648 

37,000 

.1608 

.1686 

.1654 

.1639 

.1679 

.1686 

.1656 

.1661 

.1676 

.1685 

.1672 

.1658 

37.800 

.1706 

.1695 

.1667 

.1655 

.1690 

.1695 

.1668 

.1671 

.1689 

.1696 

.1683 

.1669 

38.000 

.1716 

.1708 

.1678 

.1668 

.1706 

.1705 

.1685 

.1685 

.1700 

.1707 

.1696 

.1682 

38.200 

.1725 

.1719 

.1889 

.1679 

.1718 

.1718 

.1694 

.1694 

.1710 

.1720 

.1707 

.1603 

38,400 

.1740 

.1730 

.1698 

.1689 

.1724 

.1729 

.1702 

.1699 

.1722 

.1730 

.7116 

.1702 

38.600 

.1747 

.1739 

.1709 

.1698 

.1732 

.1741 

.1710 

.1707 

.1735 

.1739 

.1726 

.1712 

38.800 

.1765 

.1750 

.1725 

.1709 

.1740 

.1750 

.1724 

.1720 

.1745 

.1750 

.1737 

.1723 

39,000 

.1764 

.1761 

.1737 

.1725 

.1749 

.1760 

.1738 

,1731 

.1755 

.1760 

.1748 

.1734 

39,200 

.1776 

.1770 

.1744 

.  1742 

.1761 

.1770 

.1746 

.1744 

.1765 

.1770 

.1759 

.1745 

39,400 

.1786 

.1783 

.1756 

.1755 

.1775 

.1785 

.1756 

.1751 

.1775 

.1781 

.1770 

.1756 

39.600 

.1795 

.1791 

.1768 

.1761 

.1700 

.1792 

.1765 

.1760 

.1784 

.1792 

.1780 

.1766 

39,800 

.1804 

.1803 

.1776 

.1765 

.1800 

.1801 

.1774 

.1775 

.1791 

.1803 

.1789 

.1775 

40,000 

.1813 

.1811 

.1783 

.1774 

.1808 

.1815 

.1790 

.1783 

.1801 

.1816 

.1799 

.1785 

40,200 

.1821 

.1823 

.1792 

.1786 

.1819 

.1824 

.1800 

.1795 

.1814 

.1827 

.1811 

.1797 

40, 400 

.1832 

.1835 

.1811 

.1798 

.1827 

.1835 

.1816 

.1805 

.1825 

.1837 

.1822 

.1808 

40.800 

.1849 

.1844 

.1825 

.1814 

.1839 

.1846 

.1830 

.1810 

.1834 

.1847 

.1834 

.1820 

40.800 

.1860 

.1856 

.1830 

.1825 

.1849 

.1857 

.1837 

.1825 

.1845 

.1858 

.1844 

.1830 

41,000 

.1865 

.1866 

.1835 

.  1832 

.1861 

.1870 

.1844 

.1835 

.1858 

.1870 

.1854 

.1840 

41,200 

.1881 

.1878 

.1843 

.1837 

.1873 

.1881 

.1848 

.1840 

.1869 

.1881 

.1863 

.1849 

41,400 

.1887 

.1894 

.1856 

.1845 

.1885 

.1889 

.1860 

.1852 

.1876 

.1891 

.1873 

.1859 

41,600 

.1895 

.1899 

.1862 

.  IBTyg 

.1895 

.1895 

.1870 

.1861 

.1886 

.1900 

.1882 

.1868 

41,800 

.1906 

,1910 

.1874 

.1863 

.  lUOO 

.1902 

.1881 

.1876 

.1805 

.1910 

.1892 

.1878 

42,000 

.1915 

.1915 

.1883 

.1877 

.1912 

.  1915 

.1895 

.1889 

.1905 

.1921 

.1903 

.1889 

42,200 

.1924 

.1925 

.1892 

.1890 

.1922 

.1925 

.1905 

.1895 

.1916 

.1933 

.1913 

.1899 

42,400 

.1935 

.1941 

.1905 

.1899 

.1931 

.1934 

.1919 

.1904 

.1926 

.1943 

.1924 

.1910 

42,600 

.1949 

.1954 

.1916 

.1906 

.1944 

.1945 

.1930 

.1911 

.1938 

.1951 

.1934 

.1920 

42,800 

.1965 

.1964 

.1928 

.1915 

.1949 

.1961 

.1940 

.1925 

.1940 

.1965 

.1946 

.1932 

43.000 

.1975 

.1969 

.1940 

.1929 

.1969 

.1970 

.1950 

.1944 

.1958 

.1975 

.1957 

.1943 

43,200 

.1084 

.1977 

.1950 

.1939 

.1975 

.1980 

.1965 

.1945 

.1966 

.1984 

.1967 

.1958 

43.400 

.1990 

.1985 

.1960 

.1949 

.1989 

.1985 

.1975 

.1953 

.1976 

.1994 

.1976 

.1962 

43.600 

.1996 

.1991 

.1968 

.I960 

.1995 

.1994 

.1984 

.1960 

.1985 

.2010 

.1984 

.1970 

43.800 

.2005 

.2004 

.1975 

.1970 

.2002 

.2001 

.1990 

.1975 

.1994 

.2021 

.1994 

.1960 

44,000 

.2016 

.2014 

.1985 

.1980 

.2015 

.2010 

.1992 

.1990 

.2005 

.2030 

.2004 

.1990 

44,200 

.2027 

.2023 

.2002 

.1990 

.2022 

.2020 

.1993 

.1906 

.2015 

.2036 

.2012 

.1998 

44.400 

.2041 

.2033 

.2005 

.2000 

.2035 

.2032 

.1908 

.2001 

.2025 

.2046 

.2022 

.2008 

44,600 

.2055 

.2045 

.2010 

.2002 

.2045 

.2042 

.2006 

.2005 

.2034 

.2066 

.2030 

.2016 

44,800 

.2059 

.2054 

.2015 

.2010 

.  2056 

.2055 

.2019 

.2009 

.2041 

.2007 

.2025 

45.000 

.2066 

.2061 

.2024 

.2020 

.2065 

.2065 

.2035 

.2020 

.2051 

.2076 

.2049 

.2035 

45,200 

.2073 

.2075 

.2042 

.2034 

.2074 

.2075 

.2054 

.2026 

.2062 

.2085 

.2060 

.2046 

45,400 

.2083 

.2088 

.2054 

.2040 

.2985 

.2083 

.2060 

.2037 

.2075 

.2094 

.2070 

.2056 

45.600 

.2093 

.2094 

.2068 

.2048 

.2093 

.2089 

.2066 

.20)5 

.2085 

.2105 

.2080 

.2066 

45,800 

.2102 

.2102 

.2080 

.2056 

.2103 

.2096 

.2075 

.2062 

.2093 

.2114 

.2088 

.2074 

46,000 

.2113 

.2111 

.2086 

.2066 

.2114 

.2106 

.2085 

.2070 

.2095 

.2121 

.2097 

.2083 

46,200 

.2125 

.2120 

.2092 

.2075 

.  2127 

.2119 

.2096 

.2078 

.2103 

.2132 

.2107 

.2093 

46.400 

.2138 

.2126 

.2102 

.2086 

.2139 

.2126 

.2105 

.2088 

.2112 

.2142 

.2116 

.2102 

46,600 

.  2145 

.2137 

.2113 

.2096 

.2144 

.2130 

.2112 

.2095 

.2122 

.2149 

.2124 

.2110 

46,800 

.2154 

.2146 

.2120 

.2107 

.2150 

.2142 

.2121 

.2106 

.2130 

.2159 

.2134 

.2120 

47.000 

.2162 

.2155 

.2127 

.2117 

.2162 

.2153 

.2134 

.2119 

.2139 

.2167 

.2144 

.2130 

47.200 

.2172 

.2163 

.2135 

.2129 

.2175 

.2165 

.2144 

.2130 

.2148 

.2175 

.2154 

.2140 

47.400 

.2181 

.2172 

.2144 

.2139 

.2180 

.2172 

.2152 

.2140 

.2159 

.2185 

.2162 

.2148 

47,600 

.2191 

.2182 

.2156 

.2146 

.2190 

.2181 

.2160 

.2150 

.2169 

.2194 

.2172 

.2158 

47.800 

.2197 

.2195 

.2166 

.2154 

.2199 

.2190 

.2169 

.2158 

.2177 

.2204 

.2181 

.2167 

48.000 

.2208 

.2204 

.2175 

.2164 

.2206 

.2201 

.2180 

.2166 

.2185 

.2214 

.2190 

.2176 

48,200 

.2219 

.2213 

.2185 

.2176 

.2217 

.2211 

.2190 

.2174 

.2195 

.2221 

.2200 

.2186 

48.400 

.2226 

.2221 

.2195 

.2188 

.2228 

.2223 

.2202 

.2182 

.2204 

.2230 

.2210 

.2196 

48.600 

.2233 

.2228 

.2203 

.2194 

.2240 

.2232 

.2210 

.2191 

.2210 

.2236 

.2218 

.2204 

48,800 

.2242 

.2230 

.2211 

.2204 

.2251 

.2242 

.2217 

.2202 

.2220 

.2245 

.2227 

.2213 

49.000 

.2250 

.2246 

.2221 

.  2216 

.2260 

.2247 

.2223 

.2222 

.2230 

.2256 

.2237 

.2223 

49,200 

.2261 

.2259 

.2230 

.2225 

.2262 

.2251 

.2229 

.2225 

.2239 

.2264 

.2245 

.2231 

49,400 

.2270 

.2267 

.2240 

.2232 

.2266 

.2259 

.2240 

.2231 

.2248 

.2270 

- .  2252 

.2238 

49.600 

.2277 

.2272 

.2250 

.2238 

.2271 

.2207 

.2250 

.2237 

.2255 

.2280 

.2260 

.2246 

49,800 

.2283 

.2280 

.2260 

.2244 

.2278 

.2275 

.2260 

.2245 

.2264 

.2290 

.2268 

.2254 

50,000 

.2293 

.2292 

.2264 

.  2255 

.2287 

.2289 

.2270 

.2255 

.2275 

.2302 

.2278 

.2264 

50,200 

.2302 

.2298 

.2271 

.2266 

.2299 

.2297 

.2277 

.2268 

.2285 

.2305 

.2287 

.2273 

50.400 

.2311 

.2304 

.2275 

.2374 

.2308 

.2304 

.2283 

.2276 

.2290 

.2311 

.2294 

.2280 

50,600 

.2320 

.2311 

.2281 

.2281 

.2319 

.2814 

.2293 

.2280 

.2301 

.2317 

.2302 

.2288 

50.800 

.2327 

.2320 

.2290 

.2285 

.2326 

.2321 

.2305 

.2285 

.2305 

.2327 

.2309 

.2295 

51,000 

.2344 

.2327 

.2296 

.2291 

.2335 

.2330 

.2316 

.2293 

.2316 

.2336 

.2318 

.2304 
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Load  per 

Total  compresaion. 

aquAre 
inch  on 

Mean 

cmaher 

oor- 

g*ng«,\, 

oected 

Bouare 
Ifnch 

1. 

2. 

8. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

Mean. 

aeta. 

area. 

Pounds. 

inck. 

Ineh, 

Inch. 

Inch, 

Inch. 

Ineh. 

Inch. 

Inch. 

Inch. 

Inch. 

Inch. 

Inch. 

51,200 

.2347 

.2335 

.2308 

.2305 

.2342 

.2337 

.2;i25 

.2302 

.2324 

.2343 

.2327 

.2313 

51.400 

.2351 

.2343 

.2314 

.2315 

.2354 

.2342 

.2327 

.2313 

.2330 

.2352 

.2334 

.2320 

5i,eoo 

.2360 

.2350 

.2310 

.2321 

.2365 

.2355 

.2334 

.2322 

.2340 

.2360 

.2342 

.2328 

51,800 

.23<r7 

.2359 

.2322 

.2326 

.2370 

.2360 

.2341 

.2330 

.2347 

.2366 

.2349 

.2335 

62.000 

.2374 

.2364 

.2381 

.2330 

.2380 

.2370 

.2349 

.2339 

.2357 

.2375 

.2357 

.2343 

52.200 

.2382 

.2374 

.2340 

.2340 

.2385 

.2376 

.2359 

.2346 

.2365 

.2381 

.2365 

.2351 

52,400 

.2390 

.2382 

.2349 

.2342 

.2:i91 

.2385 

.2366 

.2356 

.2371 

.2386 

.2372 

.2358 

52.000 

.2400 

.2388 

.2358 

.2361 

.2396 

.2393 

.2375 

.2365 

.2380 

.2395 

.2381 

.2367 

52.800 

.2408 

.2395 

.2365 

.2371 

.2408 

.2399 

.2383 

.2373 

.2380 

.2404 

.2389 

.2376 

53,000 

.2415 

.2401 

.2371 

.2381 

.2412 

.2411 

.2395 

.2:«o 

.2.195 

.2413 

.2397 

.2383 

53,200 

.2420 

.2410 

.2382 

.2300 

.2422 

.2417 

.2400 

.2385 

.2405 

.2421 

.2405 

.2391 

53,400 

.2426 

.2418 

.2391 

.2396 

.2481 

.2426 

.2405 

.2393 

.2410 

.2420 

.2413 

.2390 

53,600 

.2436 

.2426 

.2398 

.2403 

.2441 

.2429 

.2410 

.2404 

.2420 

.2436 

.2420 

.2406 

58.800 

.2444 

.2435 

.2405 

.2410 

.2452 

.2432 

.2416 

.2411 

.2426 

.2443 

.2427 

.2413 

54,000 

.2451 

.2441 

.2412 

.2413 

.2460 

.2441 

.2425 

.2421 

.2435 

.2452 

.2435 

.2421 

54.200 

.2457 

.2453 

.2416 

.2420 

.2465 

.2449 

.2439 

.2430 

.2440 

.2461 

.2443 

.2420 

54,400 

.2466 

.2458 

.2424 

.2427 

.2470 

.2458 

.2450 

.2435 

.2448 

.2468 

.2450 

.2436 

54,600 

.2475 

.2465 

.2433 

.2436 

.2475 

.2466 

.2457 

.2444 

.2455 

.2475 

.2458 

.2444 

54.800 

.2480 

.2470 

.2443 

.2446 

.2482 

.2474 

.2464 

.2451 

.2461 

.2481 

.2466 

.2451 

55,000 

.2486 

.2477 

.2450 

.2454 

.2488 

.2481 

.2473 

.2455 

.2460 

.2489 

.2472 

.2468 

55,200 

.2492 

.2483 

.2460 

.2460 

.2495 

.2488 

.2477 

.2460 

.2476 

.2495 

.2479 

.2465 

55,400 

.2499 

.2490 

.2465 

.2466 

.2503 

.2496 

.2483 

.2466 

.2484 

.2502 

.2485 

.2471 

56,600 

.2506 

.2499 

.2473 

.2475 

.2514 

.2504 

.2488 

.2471 

.2491 

.2510 

.2493 

.2479 

55,800 

.2514 

.2505 

.2480 

.2482 

.2520 

.2513 

.2497 

.2480 

.2501 

.2515 

.2501 

.2487 

56.000 

.2524 

.2512 

.2486 

.2401 

.2528 

.2523 

.2504 

.2486 

.2506 

.2521 

.2508 

.2495 

56.200 

.2529 

.2522 

.2494 

.2496 

.2534 

.2529 

.2510 

.2494 

.2512 

.2530 

.2514 

.2501 

56,400 

.2535 

.2531 

.2500 

.2501 

.2537 

2536 

.2516 

.2600 

.2520 

.2535 

.2821 

.2508 

66,600 

.2545 

.2536 

.2506 

.25U6 

.2545 

.2546 

.2522 

.2510 

.2528 

.2542 

.2529 

.2516 

56,800 

.2555 

.2544 

.2514 

.2511 

.2554 

.2550 

.2528 

.2516 

.2536 

.2550 

.2536 

.2523 

57.000 

.2560 

.2548 

.2519 

.2520 

.2561 

.2557 

.2535 

.2525 

.2544 

.2558 

.2543 

.2530 

67.200 

.2564 

.2555 

.2524 

.2526 

.2570 

.2562 

.2542 

.2531 

.2551 

.2562 

.2549 

.2536 

57,400 

.2567 

.2561 

.2531 

.2533 

.2576 

.2566 

.2546 

.2536 

.2566 

.2570 

.2564 

.2641 

57,600 

.2572 

.2567 

.2538 

.2540 

.2582 

.2574 

.2552 

.2541 

.2563 

.25n 

.2561 

.2548 

57,800 

.2579 

.2572 

.2545 

.2545 

.2589 

.2578 

.2559 

.2550 

.2570 

.2582 

.2567 

.2554 

58.000 

.2590 

.2579 

.2552 

.2550 

.2594 

.2590 

.2568 

.2557 

.2577 

.2590 

.2576 

.2562 

58,200 

.2595 

.2585 

.2560 

.2566 

.2601 

.2597 

.2576 

.2566 

.2585 

.2600 

.2583 

.2570 

58,400 

.2604 

.2591 

.2566 

.2573 

.2606 

.2605 

.2583 

.2573 

.2590 

.2609 

.2590 

.2577 

58,600 

.2612 

.2594 

.2575 

.2583 

.2615 

.2610 

.2588 

.2581 

.2597 

.2614 

.2597 

.2584 

58,800 

.2619 

.2603 

.2582 

.2589 

.2617 

.2614 

.2595 

.2587 

.2602 

.2616 

.2602 

.2589 

50,000 

.  2628 

.2611 

.2587 

.2597 

.2624 

.2618 

.2604 

.2596 

.2609 

.2624 

.2610 

.2597 

6»,200 

.2630 

.2619 

.2591 

.2606 

.2629 

.2625 

.2610 

.26J3 

.2615 

.2630 

.2616 

.2603 

50.400 

.2635 

.2623 

.2598 

.2611 

.2632 

.2628 

.2614 

.2610 

.2622 

.2634 

.2621 

.2608 

50,600 

.2638 

.2627 

.2605 

.2616 

.2638 

.2689 

.2619 

.2615 

.2629 

.2638 

.2626 

.2613 

60,800 

.2645 

.2634 

.2614 

.2621 

.2643 

.2646 

.2625 

.2620 

.2635 

.2645 

.2633 

.2620 

60.000 

.2648 

.2640 

.2620 

.2626 

.2652 

.2660 

.2634 

.2025 

.2642 

.2650 

.2639 

.2826 
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No.  5899. 

Mean  compressiou  of  ten  copper  cylinders  from  lot  of  300  pounds  of 
metal  procured  at  Prankford  Arsenal  September,  1889.  For  use  with 
crusher  gauge  ^  square  inch  area. 

Mean  dimensions  of  ten  cylinders:  Lengthy  ^'.4995;  diameter,  ''.2511. 


Load  per 

■quare 
inch  on 

Mean 

crusher 

cor- 

tP^^gfih 

rected 

ijjsr 

1. 

2. 

8. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

Mean. 

seta. 

areft. 

Poundi. 

Inch. 

Inch. 

Inch. 

Inch. 

Inch. 

Inch. 

Inch. 

Inch. 

Inch. 

Inch. 

Inch, 

Inch, 

3,000 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 



e,ooo 

.0001 

.0001 

.0001 

.0004 

.0005 

.0004 

.0001 

.0002 

.0002 

.0001 

*.'0002* 

.0002 

9.000 

.0001 

.0009 

.0004 

.0007 

.0010 

.0009 

.0004 

.0009 

.0007 

.0005 

.0006 

.0006 

12.000 

.0009 

.0025 

.0015 

.0026 

.0024 

.0022 

.0019 

.0020 

.0027 

.0019 

.0021 

.0020 

15,000 

.0040 

.0055 

.0039 

.0067 

.0051 

.0045 

.0041 

.0040 

.0055 

.0044 

.0048 

.0046 

18,000 

.0046 

.0060 

.0045 

.0061 

.0068 

.0053 

.0049 

.0055 

.0061 

.0051 

.0054 

.0052 

17,000 

.0050 

.0072 

.0055 

.0074 

.0068 

.0063 

.0061 

.0066 

.0071 

.0064 

.0065 

.0063 

18,000 

.0067 

.0082 

.0065 

.00H7 

.0080 

.0074 

.0071 

.0079 

.0085 

.0075 

.0076 

.0074 

19.000 

.0076 

.0096 

.0074 

.0098 

.0090 

.0083 

.0084 

.0086 

.0098 

.0086 

.0087 

.0084 

20,000 

.0090 

.0106 

.0088 

.0110 

.0103 

.0094 

.0U94 

.0099 

.0108 

.0098 

.0099 

.0006 

21,000 

.0102 

.0119 

.0098 

.0125 

.0115 

.0106 

.0105 

.0110 

.0121 

.0109 

.0111 

.0108 

22,000 

.0113 

.0130 

.0110 

.0137 

.0126 

.0118 

.0116 

.0121 

.0131 

.0122 

.0122 

.0118 

23,000 

.0125 

.0141 

.0125 

.0148 

.0140 

.0129 

.0129 

.0135 

.0145 

.0135 

.0135 

.0131 

24.000 

.0135 

.0154 

.0134 

.0160 

.0153 

.0141 

.0140 

.0146 

.0159 

.0148 

.0147 

.0143 

25,000 

.0147 

.0165 

.0146 

.0175 

.0166 

.0154 

.0154 

.0161 

.0171 

.0162 

.0160 

.0155 

26,000 

.0160 

.0160 

.0159 

.0188 

.0180 

.0168 

.0166 

.0175 

.0185 

.0174 

.0174 

.0169 

27,000 

.0179 

.0194 

.0172 

.0202 

.0195 

.0180 

.0182 

.0189 

.0196 

.0184 

.0187 

.0182 

28,000 

.0186 

.0205 

.0188 

.0218 

.0209 

.0195 

.0194 

.0204 

.0212 

.0201 

.0201 

.0196 

29.000 

.0108 

.0221 

.0205 

.0231 

.0223 

.0206 

.0211 

.0210 

.0226 

.0216 

.0216 

.0211 

30.000 

.0214 

.0231 

.0220 

.0246 

.0238 

.0222 

.0220 

.0231 

.0240 

.0231 

.0230 

.0225 

31,000 

.0225 

.0248 

.0230 

.0260 

.0252 

.0235 

.0238 

.0240 

.0254 

.0244 

.0243 

.0237 

32.000 

.0241 

.0261 

.0245 

.0275 

.0269 

.0251 

.0252 

.0259 

.0275 

.0258 

.0259 

.0263 

33.000 

.0255 

.0279 

.0257 

.0290 

.0285 

.0263 

.0269 

.0275 

.0285 

.0275 

.0273 

.0267 

34,000 

.0260 

.0201 

.0274 

.0305 

.0299 

.0279 

.0284 

.0299 

.0299 

.0290 

.02H0 

.0282 

35,000 

.0281 

.0310 

.0291 

.0322 

.0315 

.0294 

.0290 

.0305 

.0315 

.0305 

.0304 

.0297 

36.000 

.0298 

.0326 

.0304 

.  o:ja7 

.0331 

.0310 

.0315 

.  0321 

.0333 

.0319 

.0319 

.0312 

37,000 

.0314 

.(mo 

.0325 

.0356 

.0355 

.0325 

.0320 

.0341 

.0349 

.0337 

.0337 

.0329 

88,000 

.0337 

.0360 

.0340 

.0371 

.0365 

.0344 

.0346 

.0358 

.0365 

0355 

.0354 

.0346 

39,000 

.0350 

.0374 

.0356 

.0389 

.0381 

.0355 

.0363 

.0373 

.0384 

.0369 

.0360 

.0361 

40.000 

.0366 

.0389 

.0370 

.0405 

.0402 

.  0374 

.0380 

.0391 

.0401 

.0383 

.0386 

.0177 

41,000 

.0384 

.0410 

.0389 

.0420 

.0417 

.0391 

.0395 

.0408 

.0418 

.0405 

.0404 

.0395 

42,000 

.0401 

.0425 

.0406 

.0441 

.0435 

.0409 

.0415 

.0429 

.0434 

.0425 

.0422 

.0413 

43,000 

.0415 

.0441 

.0424 

.0450 

.0452 

.0430 

.0430 

.0444 

.0450 

.0446 

.043U 

.0429 

44.000 

.0434 

.0463 

.0440 

.0475 

.0473 

.0446 

.0448 

.0466 

.0470 

.0460 

.0458 

.0448 

45,000 

.0452 

.0480 

.0459 

.0492 

.0488 

.0466 

.0472 

.0482 

.0490 

.0480 

.0476 

.0466 

46,000 

.0469 

.0498 

.0475 

.0510 

.05<I9 

.0481 

.0492 

.0497 

.0508 

.0497 

.0494 

.0483 

47,000 

.0488 

.0519 

.0495 

.0534 

.0528 

.0508 

.0511 

.0519 

.0530 

.0514 

.0514 

.0503 

48,000 

.0506 

.0534 

.0513 

.0552 

.0547 

.0526 

.0529 

.0539 

.0550 

.0540 

.0."^ 

.0523 

49,000 

.0527 

.0551 

.0530 

.0574 

.0563 

.0548 

.0546 

.0559 

.0560 

.0555 

.0452 

.0541 

50,000 

.0544 

.0572 

.0552 

.058.5 

.0585 

.0567 

.0566 

.0574 

.0590 

.0576 

.0571 

.0560 

51,000 

.0566 

.0504 

.0575 

.0611 

.0605 

.0589 

.0584 

.0595 

.0606 

.0595 

.0502 

.0581 

52,000 

.0584 

.0615 

.0500 

.0635 

.0624 

.0605 

.0606 

.0614 

.0630 

.0610 

.0611 

.0600 

53,000 

.0606 

.0636 

.0616 

.0661 

.0646 

.0624 

.0629 

.0635 

.0652 

.0635 

.0634 

.0623 

54,000 

.062^ 

.0661 

.0639 

.0670 

.0667 

.0642 

.0649 

.0664 

.0672 

.0661 

.0656 

.0645 

55,000 

.0640 

.0680 

.0658 

.0701 

.0694 

.0664 

.0670 

.0682 

.0690 

.0688 

.0677 

.0666 

56.000 

.0661 

.0709 

.0683 

.0726 

.0714 

.0684 

.0690 

.0705 

.0714 

.0705 

.0699 

.0688 

57.000 

.0681 

.0724 

.0701 

.0735 

.0733 

.0701 

.0709 

.0724 

.0736 

.0725 

.0717 

.0706 

58,000 

.0706 

.0740 

.0722 

.0764 

.0756 

.0725 

.0734 

.0749 

.0759 

.0741 

.0740 

.07L9 

59,000 

.0729 

.0764 

.0741 

.0789 

.0779 

.0742 

.0752 

.0769 

.0786 

.0771 

.0762 

.0751 

60,000 

.0740 

.0788 

.0770 

.0810 

.0795 

.0765 

.0775 

.0796 

.0805 

.0794 

.0784 

.0773 
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COMPRESSION  OF   COPPER   CYLINDERS. 
No.  5919. 


Mean  compression  of  seven  copper  cylinders  from  a  lot  of  ^^Lake" 
copper  procured  at  Fraukford  Arsenal  from  theScoville  Manufacturing 
Company  November,  1892.  For  use  with  crusher  gauge  ^o  square  inch 
area. 

Mean  dimensions  of  seven  cylinders:  Length/M499;  diameter/'.2060. 


Load  per 

Total  compression. 

» 

iwiaare 
inch  on 

Mean 

crusher 

cor- 

gaafte ^ 

rected 

aqaare 
Inch 

1. 

2. 

8. 

4. 

6. 

6. 

7. 

Mean. 

sets. 

area. 

Inch. 

Pounds. 

Inch. 

Inch. 

Inch. 

Inch. 

Inch. 

Inch. 

Inch. 

Inch, 

25,IHH) 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

25,500 

.0002 

.0003 

.0003 

.0003 

.0004 

.0002 

.0002 

.0003 

.0003 

26,000 

.0004 

.0010 

.0008 

.0008 

.0006 

.0005 

.0004 

.0006 

.0006 

26.500 

.0008 

.0014 

.0010 

.0011 

.0009 

.0008 

.0009 

.0010 

.0010 

27  000 

.0011 

.0015 

.0013 

.0013 

.OOU 

.0010 

.0011 

.0012 

.0012 

27.500 

.0014 

.0019 

.0016 

.0016 

.0016 

.0015 

.0017 

.0016 

.0016 

28,000 

.0018 

.0022 

.0021 

.0022 

.0019 

.0019 

.0021 

.0020 

.0020 

28,500 

.0022 

.0025 

.0025 

.0026 

.0024 

.0023 

.0024 

.0024 

.0024 

29,000 

.0025 

.0029 

.0029 

.0030 

.0029 

.0026 

.0027 

.0028 

.0028 

29.500 

.0028 

.0034 

.0033 

.0032 

.0032 

.OOltO 

.0031 

.0031 

.0031 

30,000 

.0034 

.0040 

.0037 

.0036 

.0035 

.0033 

.0036 

.0036 

.0035 

30.500 

.0038 

.0043 

.0041 

.0041 

.0040 

.0039 

.0040 

.0040 

.0039 

31.000 

.0042 

.0046 

.OOU 

.0045 

.0043 

.0048 

.0045 

.0044 

.0043 

31,500 

.0045 

.0049 

.0048 

.0047 

.0047 

.0046 

.0048 

.0047 

.0046 

32.000 

.0048 

.00.52 

.0053 

.0j55 

.0050 

.0051 

.0052 

.0052 

.0051 

32,500 

.0053 

.0056 

.0056 

.0056 

.0055 

.0054 

.0057 

.0x55 

.0064 

33,000 

.0056 

.0059 

.0059 

.0060 

.0058 

.0059 

.0060 

.0059 

.0058 

33,500 

.0062 

.0065 

.0063 

.0064 

.0065 

.0065 

.0065 

.0064 

.0063 

34.000 

.0067 

.0070 

.0068 

.0068 

.0068 

.0068 

.0070 

.0068 

.ooe? 

34,500 

.0070 

.0072 

.0070 

.0071 

.0071 

.0072 

.0073 

.0071 

.0070 

35,000 

.0074 

.0078 

.0075 

.0076 

.0075 

.0075 

.0077 

.0076 

.0074 

35,500 

.0079 

.0082 

.0082 

.0080 

.0079 

.0079 

.0083 

.0080 

.0078 

36,000 

.0083 

.0084 

.0084 

.0084 

.0083 

.0083 

.0086 

.0084 

.0082 

36.500 

.0086 

.0088 

.0088 

.0089 

.0088 

.0088 

.0091 

0088 

.0086 

37.000 

.0092 

.0094 

.0093 

.0092 

.0093 

.0093 

.0095 

.0093 

.0001 

37.500 

.0<)96 

.0098 

.0098 

.0097 

.0096 

.0097 

.0098 

.0097 

.0085 

38,000 

.0099 

.0101 

.0101 

.0102 

.0100 

.0101 

.0102 

.0101 

.0099 

38.500 

.0103 

.0106 

.0107 

.0105 

.0106 

.0104 

.0107 

.0106 

.0103 

39.000 

.0107 

.0111 

.0110 

.0109 

.0109 

.0108 

.0111 

.0109 

.0107 

89,500 

.0110 

.0115 

.0114 

.0114 

.0114 

.0114 

.0117 

.0114 

.0112 

40.000 

.0116 

.0122 

.0119 

.0117 

.0118 

.0119 

.0122 

.0110 

.0116 

40.500 

.0122 

.0124 

.0123 

.0121 

.0123 

.0123 

.0126 

.0123 

.0120 

41. 0(.0 

.0126 

.0130 

.0128 

.0127 

.0129 

.0128 

.0132 

.0129 

.0126 

41.500 

.0131 

.0134 

.0131 

.0132 

.0133 

.  0134 

.0137 

.0133 

.0130 

42,000 

.0135 

.0138 

.0134 

.0137 

.0136 

.0138 

.0140 

.0187 

.0134 

42,500 

.0143 

.0144 

.0141 

.0141 

.0141 

.0143 

.0147 

.0143 

.0140 

48.000 

.0147 

.0148 

.0147 

.0148 

.0147 

.0148 

.0151 

.0148 

.0145 

43,500 

.0152 

.0155 

.0150 

.0151 

..0151 

.0153 

.0154 

.0152 

.0149 

44,000 

.0158 

.0150 

.0155 

.0156 

.0156 

.0158 

.0159 

.0157 

.0154 

44,500 

.0162 

.0163 

.0161 

.0162 

.0161 

.0163 

.0164 

.0162 

.0150 

45.000 

.0165 

.0166 

.0165 

.0165 

.0166 

.0168 

.0168 

.0166 

.0163 

45.500 

.0171 

.  0172 

.0169 

.0171 

.0172 

.0172 

.0173 

.0171 

.0168 

46,000 

.0174 

.0179 

.0174 

.0176 

.0176 

.0176 

.0179 

.0176 

.0173 

46.500 

.0179 

.0184 

.0179 

.0181 

.0180 

.0180 

.0184 

.0181 

.0178 

47,000 

.0185 

.0189 

.0184 

.0187 

.0185 

.0188 

.0189 

.0187 

.0184 

47. 500 

.0188 

.0194 

.0189 

.0191 

.0189 

.0192 

.0193 

.0191 

.0188 

48,000 

.0194 

.0199 

.0194 

.0196 

.0193 

.0196 

.0197 

.0196 

.0193 

48,500 

.0199 

.0203 

.0198 

.0201 

.0197 

.0200 

.0204 

.0200 

.0197 

49,  000 

.0203 

.0206 

.  0202 

.0205 

.  0202 

.0204 

.0209 

.0204 

.0201 

49.500 

.0208 

.0210 

.  0208 

.0210 

.0206 

.0209 

.0214 

.0209 

.0206 

50,000 

.0213 

.0215 

.0213 

.0210 

.0211 

.  0214 

.0219 

.0214 

.0X11 
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No.  6197. 


Mean  compression  of  ten  copper  cylinders  from  a  lot  of  300  ponnds 
procured  at  Frankford  Arsenal  from  the  Scovillo  Manufacturing  Com- 
pany, September,  1889.  For  use  with  crusher  gauge  ^o  square  iuch 
area  in  small-arm  experiments. 

Mean  dimensioDS  of  ten  cylinders:  Length, ''.4998;  diameter/'.2052. 


Load  per 

ToUl 

compresftioD. 

sqoare 
inch  on 

Mean 

crunher 

cor- 

gsuS^i it 

rected 

■rr 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

Mean. 

Hota. 

area. 

Pound*. 

Inch. 

Inch. 

Inch. 

Inch. 

Ineh.^ 

Inch. 

Inch. 

Inch. 

Inch. 

Inch. 

Inch. 

Inch. 

3,000 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

e,ooo 

.0002 

.0001 

.0002 

.0003 

0.     1 

.0001 

.0002 

.0001 

0. 

.0002 

*.6ooi' 

".oooi* 

9.000 

.0023 

.0013 

.002H 

.0028 

.0010 

.0015 

.0006 

.0010 

.0002 

.0003 

.0014 

.0013 

12,000 

.0060 

.0056 

.0075 

.0074 

.0060 

.0060 

.0055 

.0060 

.0011 

.0040 

.0059 

.0057 

16,000 

.0110 

.0099 

.0117 

.0117 

.0110 

.0105 

.0095 

.0104 

.0090 

.0090 

.0104 

.0101 

16,000 

.0133 

.0115 

.0135 

.0135 

.0125 

.0115 

.0105 

.0124 

.0108 

.0101 

.0120 

.0116 

17,000 

.0148 

.0130 

.0153 

.0150 

.0134 

.0135 

.0130 

.0132 

.  0120 

.0125 

.0136 

.0132 

18.000 

.0168 

.0149 

.0168 

.0169 

.0156 

.0150 

.0141 

.C152 

.0140 

.  0135 

.0153 

.0149 

19,000 

.0185 

.0170 

.0187 

.0185 

.0171 

.0169 

.0160 

.0108 

.0160 

.0155 

.0171 

.0166 

20,000 

.0205 

.0195 

.0205 

.0201 

.0195 

.0190^ 

.0178 

.0184 

.0175 

.0175 

.0190 

.0185 

21,000 

.0229 

.0205 

.0225 

.0228 

.0215 

.0206 

.0201 

.0211 

.0198 

.0205 

.0212 

.0207 

22,000 

.0240 

.0229 

.0245 

.0244 

.0242 

.0225 

.0219 

.0231 

.0215 

.0210 

.0230 

.0225 

23,000 

.0268 

.0240 

.0270 

.0265 

.0255 

.024.8 

.02AS 

.0255 

.0235 

.0230 

.0251 

.0245 

24.000 

.0284 

.02C2 

.0283 

.0289 

.0277 

.0267 

.0260 

.0279 

.0261 

.02.50 

.0271 

.0265 

25.000 

.0310 

.02H5 

.0312 

.0308 

.0298 

.0293 

.0277 

.0296 

.0273 

.0272 

.0292 

.0285 

26.000 

.0332 

.0305 

.0322 

.0329 

.  0320 

.0310 

.0301 

.0315 

.0301 

.0295 

.0313 

.0306 

27,000 

.0354 

.03:i4 

.0355 

.0358 

.0340 

.0330 

.0325 

.  0335 

.0320 

.  0325 

.0338 

.0330 

28,000 

.0381 

.0360 

.0380 

.0377 

.0365 

.0356 

.0347 

.0364 

.0339 

.0340 

.0361 

.0353 

29,000 

.0405 

.0383 

.0404 

.0400 

.0390 

.0384 

.0378 

.0385 

.0365 

.0365 

.0387 

.0378 

30,000 

.0426 

.0410 

.0425 

.0430 

.0418 

.0411 

.0405 

.0413 

.0398 

.0392 

.0413 

.0404 

31,000 

.0455 

.0431 

.0430 

.0456 

.0140 

.0436 

.0428 

.0440 

.0420 

.0440 

.0439 

.0429 

32,000 

.0480 

.0455 

.0476 

.0475 

.0466 

.0462 

.0450 

.0470 

.0440 

.0450 

.0462 

.0452 

33,000 

.0506 

.0480 

.0501 

.0506 

.0496 

.0487 

.0475 

.0495 

.0468 

.0470 

.0488 

.0478 

34.000 

.0531 

.0504 

.0628 

.0530 

.0518 

.0515 

.0505 

.0512 

.0506 

.0490 

.0514 

.0503 

35.000 

.0565 

.0530 

.0355 

.0558 

.0545 

.0545 

.0530 

.0540 

.0621 

.0520 

.0541 

.0530 

36,000 

.0590 

.0561 

.0581 

.0590 

.0570 

.0572 

.0560 

.aVJ5 

.0560 

.0553 

.0569 

.0558 

87,000 

.0619 

.0589 

.0608 

.0613 

.0601 

.0508 

.0580 

.0594 

.0578 

.0585 

.0596 

.0586 

38.000 

.0611 

.0618 

.0635 

.0636 

.0630 

.0627 

.0615 

.0624 

.0606 

.0610 

.0624 

.0613 

39,000 

.0675 

.0644 

.0672 

.0665 

.0659 

.0659 

.0640 

.0654 

.0636 

.0639 

.0654 

.0643 

40,000 

.0705 

.0680 

.0699 

.0098 

.0684 

.0089 

.0670 

.0681 

.0665 

.0665 

.0684 

.0673 

41.000 

.0737 

.0704 

.0731 

.0725 

.0715 

.0717 

.0705 

.0711 

.0692 

.0608 

.0713 

.0702 

42.000 

.0766 

.0738 

.0761 

.0782 

.0756 

.0745 

.0730 

.0746 

.0720 

.0736 

.0740 

.0736 

43.000 

.0795 

.0755 

.0783 

.0790 

.0782 

.0779 

.0766 

.0780 

.0750 

.0760 

.0774 

.0763 

44,000 

.0828 

.0792 

.0820 

.0825 

.0805 

.0815 

.0794 

.0804 

.0785 

.0788 

.0806 

.0795 

45.000 

.0862 

.0827 

.0850 

.08,'>2 

.08.32 

.0840 

.0820 

.0835 

.0820 

.0820 

.0836 

.0825 

46.000 

.0800 

.0850 

.0877 

.0886 

.0871 

.0870 

.0853 

.0870 

.0845 

.0855 

.0867 

.0856 

47,000 

.0925 

.0876 

.0925 

.0913 

.0902 

.0902 

.0885 

.0890 

.0870 

.0880 

.0897 

.0885 

48,000 

.0956 

.0919 

.0945 

.0942 

.0940 

.0936 

.0920 

.0925 

.0902 

.0920 

.0930 

.0918 

40,000 

.0984 

.0950 

.0970 

.0980 

.0966 

.0970 

.0947 

1  .0965 

.0039 

.0945 

.0961 

.0949 

50,000 

.1016 

.0974 

.1010 

.1008 

.1010 

.0908 

.0980 

.1001 

.0970 

.0975 

.0994 

.0082 

51.000 

.1050 

.1005 

.1045 

1040 

.1038 

.1035 

.1015 

.1040 

.1002 

.1005 

.1027 

.1015 

52,000 

.1064 

.1048 

.1080 

.1074 

.1063 

.iu65 

.1040 

.1065 

.1030 

.1035 

.1058 

.1046 

53.000 

.1118 

.1065 

.1110 

.1110 

.1090 

.1006 

.1076 

.1090 

.1065 

.1070 

.1089 

.1077 

64.000 

.1144 

.1098 

.1135 

.1138 

.1126 

.1130 

.1110 

.1115 

.1102 

.1105 

.1120 

.1108 

55.000 

.1180 

.1129 

.1162 

.1176 

.1157 

.1164 

.1137 

.1146 

.1140 

.1131 

.1152 

.1140 

56.000 

.1208 

.1170 

.1194 

.1205 

.1190 

.1194 

.1170 

.1180 

.1170 

.1170 

.1185 

.1173 

57,000 

.1240 

.1195 

.1230 

.1230 

.1225 

.1225 

.1201 

.1215 

.1195 

.1196 

.1215 

.1203 

58.000 

.1273 

.1229 

.1265 

.1272 

.1255 

.1256 

.1235 

.1245 

.1228 

.1230 

.1249 

.1237 

59.000 

.1301 

.1260 

.1294 

.1303 

.  1285 

.1286 

.1265 

.1266 

.1265 

.1270 

.1280 

.1267 

60,000 

.1330 

.1297 

.1825 

.1338 

.1321 

.  1321 

.1809 

.1316 

.1301 

.130S 

.1317 

.1304 

61.U00 

.1369 

.1326 

.1357 

.1369 

.1355 

.1360 

.1339 

.1340 

.1329 

.1339 

.1348 

.1336 

62,000 

.1402 

.1364 

.1394 

.1410 

.1383 

.1389 

.1370 

.1365 

.1358 

.1368 

.1380 

.1361 

63,000 

.1430 

.1401 

.1421 

.1430 

.1418 

.1428 

.1406 

.1410 

.1390 

.1394 

.1414 

.1401 

64,000 

.1462 

.1428 

.1451 

.1458 

.1450 

.1451 

.1440 

.1436 

.1415 

.1430 

.1442 

.1429 

65.000 

.1491 

.1450 

.1480 

.1487 

.1475 

.1489 

.1465 

.1465 

.1450 

.1460 

.1470 

.1467 

66,000 

.15i7 

.1475 

.1511 

.1520 

.1510 

.1614 

.1493 

.1498 

.1488 

.1481 

.1602 

.1489 

67,000 

.1568 

.1504 

.1530 

.1550 

.1539 

.1546 

.1517 

.1530 

.1530 

.1515 

.1633 

.1520 

68.000 

.1509 

.1535 

.1574 

.1578 

.1570 

.1575 

.1548 

.1557 

.1560 

.1545 

.1564 

.1550 

69,000 

.1625 

.1575 

.1605 

.1615 

.1604 

.1606 

.1570 

.1500 

.1590 

.1572 

.1505 

.1581 

70,000 

.1651 

.1603 

.1630 

.1640 

.1628 

.1632 

.1610 

.1621 

.1620 

.1605 

.1624 

.1610 

71,000 

.1686 

.1627 

.1657 

.1677 

.1660 

.1666 

.1636 

.1660 

.1644 

.1630 

.1663 

.1639 

72,000 

.1720 

.1668 

.1601 

.1708 

.1689 

.1696 

.1670 

.1670 

.1680 

.1670 

.1687 

.1678 
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Load  per 

square 
inch  on 

Mean 

crusher 

oor- 

gauge,  ^0 

X«Ct6d 

square 
inch 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

Mean. 

aeU. 

area. 

Inch, 

Pound*. 

Inch. 

Inch. 

Itich. 

Inch. 

Inch. 

Inch. 

Inch. 

Inch. 

Inch. 

Inch. 

Inch. 

73,000 

.1744 

.1705 

.1722 

.1742 

.1713 

.1729 

.1698 

.1702 

.1702 

.1701 

.1716 

.1702 

74,000 

.1772 

.1735 

.1750 

.1775 

.1748 

.1752 

.1725 

.1739 

.1735 

.1731 

.1748 

.1732 

75,000 

.1801 

.1750 

.1780 

.1804 

.1780 

.1788 

.1755 

.1764 

.1771 

.1762 

.1775 

.1761 

76,000 

.1830 

.1770 

.1805 

.1830 

.1805 

.1820 

.1780 

.1791 

.1802 

.1795 

.1803 

.1789 

77,000 

.1857 

.1801 

.1830 

.1861 

.1840 

.1850 

.1805 

.1825 

.1835 

.1825 

.1833 

.1819 

78,000 

.1884 

.1839 

.1855 

.1895 

.1860 

.1908 

.1838 

.1855 

.1866 

.1855 

.1865 

.1851 

79,000 

.1914 

.1875 

.1881 

.1920 

.1890 

.1929 

.1865 

.1881 

.1898 

.1884 

.1894 

.1880 

80,000 

.1943 

.1894 

.1914 

.1948 

.1915 

.1939 

.1901 

.1909 

.1930 

.1907 

.1920 

.1906 

81,000 

.1970 

.1915 

.1942 

.1980 

.1940 

.1974 

.1934 

.1930 

.1955 

.1935 

.1947 

.1833 

82,000 

.1995 

.1932 

.1965 

.2013 

.1975 

.2001 

.1950 

.1954 

.1985 

.1968 

.1*74 

.1960 

;  83.000 

.2023 

.1960 

.1991 

.2038 

.2001 

.2030 

.1978 

.1977 

.2015 

.1995 

.2001 

.1987 

1  84,000 

.2041 

.1984 

.2015 

.2068 

.2025 

.2056 

.2002 

.2002 

.2051 

.2026 

.2027 

.2013 

85,000 

.2066 

.2005 

.2040 

.2095 

.2045 

.2090 

.2030 

.2027 

.2080 

.2051 

.2053 

.2089 

86,000 

.2089 

.2029 

.2068 

.2125 

.2070 

.2120 

.2065 

.2050 

.2100 

.2080 

.2080 

.2060 

87,000 

.2115 

.2055 

.2098 

.2154 

.2098 

.2146 

.2085 

.2080 

.2130 

.2109 

.2107 

.2093 

88,000 

.2140 

.2089 

.2130 

.2181 

.2120 

.2170 

.2104 

.2105 

.2155 

.2135 

.2133 

.2119 

89,000 

.2170 

.2120 

.2150 

.2210 

.  2145 

.2201 

.2142 

.2135 

.2185 

.2165 

.2162 

.2148 

90,000 

.2205 

.2140 

.  2173 

.2239 

.2177 

.2230 

.2102 

.2156 

.2215 

.2190 

.2189 

.2175 

91.000 

.2216 

.2165 

.2198 

.2263 

.2201 

.2254 

.2190 

.2180 

.22:i5 

.2211 

.2211 

.2197 

92,000 

.2238 

.2185 

.2220 

.2222 

.2275 

.2206 

.2206 

.2265 

.2235 

.2234 

.2220 

9J.000 

.2259 

.2211 

.2246 

.2309 

.2248 

.2299 

.2231 

.2231 

.  2293 

.2265 

.2250 

.2245 

94,000 

.2280 

.22:^5 

.2264 

.2328 

.2270 

.2324 

.22M 

.2251 

.2316 

.2288 

.2280 

.2266 

95,001) 

.2304 

.2262 

.2292 

.2356 

.2295 

.2347 

.2275 

.2275 

.2340 

.2310 

.2306 

.2292 

96,000 

.2325 

.2280 

.2321 

.2381 

.2315 

.2370 

.  2,301 

.2301 

.2360 

.2337 

.2330 

.2316 

97,000 

.2347 

.2303 

.2341 

.2405 

.2334 

.2395 

.2326 

.2321 

.2390 

.2360 

.2352 

.2338 

08,000 

.2377 

.2326 

.2360 

.2426 

.2360 

.2416 

.2348 

.2346 

.2416 

.2379 

.2375 

.2361 

09,000 

.  2.390 

.2342 

.2381 

.2440 

.2380 

.2430 

.2366 

.2366 

.2436 

.2405 

.2396 

.2382 

100, 000 

.2414 

.2366 

.2403 

.2465 

.2402 

.2456 

.2387 

.2385 

.2455 

.2430 

.2416 

.2402 

Note. — The  ten  copper  cylinders  in  the  preceding  table  had  floe 
lines  or  seams  present  on  the  cylindrical  surfaces. 
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No.  6198.  - 

Mean  compression  of  ten  copper  cylinders  from  lot  of  1,000  received 
from  Sandy  Hook,  June  15, 1893,  for  use  in  crusher  gauge  -^  square 
inch  area  with  Brown  segmental  wire  gun. 

Copi)er  cylinders  received  at  Sandy  Hook,  May  22, 1893,  from  Frank- 
ford  Arsenal. 

Mean  dimensions  of  ten  cylinders:  Length,  ".4996;  diameter,  ''.2509. 


Load  per 

Total  compression. 

sqaare 
inch  on 

Mean 

cmsher 

cor- 

Sange.^ 

rected 

Moare 
fnch 

1. 

2. 

8. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

Mean. 

sets. 

area. 

Pound*. 

Inch. 

Inch, 

Inch. 

Inch. 

Inch. 

Inch, 

Inch. 

Ineh, 

Inch. 

Inch, 

Inch. 

Inch. 

38.000 

0. 

0. 

0. 

0. 

0. 

0.. 

0- 

0. 

0. 

0. 

0. 

0. 

40.000 

.0064 

.0086 

.0097 

.0100 

.0075 

.0072 

.0072 

.0086 

.0079 

.0082 

.0083 

.0060 

40.200 

.0006 

.0096 

.0107 

.0107 

.0087 

.0088 

.0083 

.0007 

.0088 

.0093 

.0094 

.0080 

40.400 

.0102 

.0106 

.0115 

.0116 

.0098 

.0008 

.0095 

.0106 

.0096 

.0101 

.0103 

.0089 

40.600 

.0113 

.0118 

.0130 

.0128 

.0109 

.0108 

.0103 

.0115 

.0105 

.0110 

.0114 

.0100 

40.800 

.0120 

.0129 

.0140 

.0140 

.0122 

.0116 

.0112 

.0126 

.0114 

.0120 

.0124 

.0110 

41.000 

.0132 

.0142 

.0151 

.0163 

.0136 

.0123 

.0124 

.0137 

.0125 

.0131 

.0135 

.0121 

41.200 

.0142 

.0152 

.0159 

.0165 

.0147 

.0135 

.0134 

.0150 

-0137 

.0142 

.0146 

.0132 

41.400 

.0155 

.0164 

.0170 

.0174 

.0155 

.0144 

.0145 

.0162 

.0148 

.0151 

.0157 

.0143 

41.60a 

.0164 

.0174 

.0182 

.0187 

.0164 

.0166 

.0155 

.0171 

.0162 

.0159 

.0167 

.0153 

41,600 

.0177 

.0184 

.0191 

.0196 

.0172 

.0167 

.0166 

.0182 

.0171 

.0169 

.0177 

.0163 

42.OU0 

.0189 

.0193 

.0202 

.0206 

.0187 

.0178 

.0179 

.0192 

.0181 

.0183 

.0189 

.0175 

42.200 

.0197 

.0203 

.0208 

.0216 

.0205 

.0188 

.0191 

.0203 

.0191 

.0194 

.0200 

.0180 

42.400 

.0207 

.0215 

.0217 

.0226 

.0208 

.0108 

.0202 

.0213 

.0201 

.0206 

.0209 

.0195 

42.600 

.0218 

.0226 

.0227 

.0230 

.0222 

.0208 

.0211 

.0222 

.0212 

.0215 

.0220 

.0200 

42.800 

.0227 

.0236 

.0240 

.0246 

.0233 

.0218 

.0220 

.0231 

.0223 

.0225 

.0230 

.0216 

43,000 

.0238 

.0247 

.0251 

.0256 

.0241 

.0229 

.0230 

.0243 

.0236 

.0235 

.0241 

.0227 

43.200 

.0249 

.0258 

.0258 

.0266 

.0250 

.0240 

.0240 

.0253 

.0244 

.0245 

.0250 

.0236 

43.400 

.0258 

.0268 

.0267 

.0278 

.0262 

.0252 

.0250 

.0262 

.0253 

.0255 

.0260 

.0240 

43,600 

.0260 

.0278 

.0278 

.0288 

.0272 

.0264 

.0260 

.0270 

.0263 

.0265 

.0271 

.0257 

43.800 

.0280 

.0288 

.0288 

.0298 

.0282 

.0272 

.0270 

.02'// 

.0270 

.0274 

.0280 

.0266 

44.000 

.0292 

.0299 

.0299 

.0308 

.0290 

.0283 

.0280 

.0287 

.0277 

.0285 

.0290 

.0276 

44.200 

.0300 

.0308 

.0310 

.0317 

.0300 

.0294 

.0290 

.0297 

.0287 

.0295 

.0300 

.0286 

44,400 

.0310 

.0317 

.0322 

.0325 

.0311 

.0303 

.0300 

.0309 

.0297 

.0305 

.0310 

.0296 

a.6oo 

.0319 

.0327 

.0330 

.0334 

.0319 

.0316 

.0310 

.0319 

.0307 

.0315 

.0320 

.0306 

44.800 

.0329 

.0330 

.0340 

.0342 

.0327 

.0326 

.0320 

.0329 

.0317 

.0325 

.0329 

.0315 

45.000 

.0339 

.0346 

.0349 

.0350 

.0337 

.0336 

.0330 

.0339 

.0326 

.0335 

.0339 

.0325 

45.200 

.0349 

.0355 

.0365 

.0361 

.0346 

.0346 

.0340 

.0349 

.0336 

.0345 

.0349 

.0335 

46,400 

.0359 

.0366 

.0374 

.0372 

.0355 

.0356 

.0350 

.0350 

.0348 

.0355 

.0359 

.0345 

45,600 

.0369 

.0376 

.0382 

.0382 

.0364 

.0365 

.0359 

.0360 

.0355 

.0364 

.0368 

.0354 

45.800 

.0378 

.0386 

.0391 

.0391 

.0376 

.0375 

.0369 

.0379 

.0365 

.0373 

.0378 

.0364 

46.000 

.0388 

.0397 

.0400 

.0401 

.0384 

.0384 

.0379 

.0389 

.0376 

.0383 

.0388 

.0374 

46.200 

.0398 

.0407 

.0407 

.0410 

.0395 

.0394 

.0389 

.0399 

.0385 

.0392 

.0398 

.0384 

46,400 

.0407 

.0417 

.0415 

.0419 

.0407 

.0404 

.0398 

.0408 

.0394 

.0401 

.0407 

.0393 

46,600 

.0417 

.0426 

.0425 

.0430 

.0416 

.0414 

.0408 

.0416 

.0404 

.0410 

.0417 

.0403 

46,800 

.0i26 

.0435 

.0435 

.0488 

.0426 

.0424 

.0417 

.0424 

.0415 

.0418 

.0426 

.0412 

47,000 

.0436 

.0444 

.0445 

.0448 

.0435 

.0434 

.0426 

.0434 

.0425 

.0429 

.0436 

.0422 

47,200 

.0445 

.0453 

.0454 

.0457 

.0443 

.0443 

.0435 

.0444 

.0433 

.0439 

.0445 

.0481 

47,400 

.0454 

.0462 

.0482 

.0460 

.0452 

.0453 

.0445 

.0454 

.0442 

.0448 

.0454 

.0440 

47,600 

.0462 

.0471 

.0470 

.0479 

.0461 

.0462 

.0455 

.0463 

.0449 

!0457 

.0463 

.0449 

47,800 

.0472 

.0480 

.0480 

.0488 

.0469 

.0470 

.0464 

.0471 

.0458 

.0465 

.0472 

.0458 

48,000 

.0481 

.0487 

.0490 

.0497 

.0478 

.0479 

.0474 

.0479 

.0466 

.0473 

.0480 

.0466 

48.200 

.0490 

.0406 

.0500 

.0504 

.0487 

.0487 

.0484 

.0488 

.0477 

.0487 

.0490 

.0476 

48.400 

.0498 

.0507 

.0507 

.0512 

.0405 

.0497 

.0493 

.0497 

.0487 

.0493 

.0499 

.0485 

48.600 

.0507 

.0516 

.0515 

.0519 

.0504 

.0506 

.0501 

.0505 

.0497 

.0503 

.0507 

.0493 

48,800 

.0516 

.0524 

.0525 

.0527 

.0512 

.0515 

.0508 

.0512 

.0505 

.0510 

.0515 

.0501 

49,000 

.0536 

.0534 

.0534 

.0535 

.0521 

.0525 

.0517 

.0520 

.0514 

.0518 

.0524 

.0510 

49.200 

.0535 

.0543 

.0542 

.0544 

.0528 

.0535 

.0526 

.  0529 

.0522 

.0527 

.0533 

.0519 

49,400 

.0644 

.0549 

.0561 

.0557 

.0538 

.0545 

.0536 

.0539 

.0529 

.0537 

.0542 

.0528 

40,600 

.0554 

.0558 

.0560 

.0565 

.0547 

.0553 

.0546 

.0549 

.0537 

.0545 

.0551 

.0537 

49.800 

.0668 

.0568 

.0570 

.0574 

.0555 

.0562 

.0556 

.0558 

.0545 

.0554 

.0560 

.0546 

50,000 

.0572 

.0570 

.0579 

.0582 

.0563 

.0571 

.0566 

.0566 

.0553 

.0562 

.0569 

.0555 

50,200 

.0581 

.0584 

.0585 

.0591 

.0572 

-.0578 

.  0575 

.0574 

.0561 

.0573 

.0577 

.0563 

60,400 

.0588 

.0588 

.0503 

.0598 

.0580 

.0587 

.0585 

.0581 

.0566 

.0582 

.0585 

.0571 

50,600 

.0595 

.0593 

.0599 

.0607 

.0588 

.0593 

.0592 

.0589 

.0575 

.0589 

.0592 

.0579 

50,800 

.0002 

.0602 

.0608 

.0614 

.0507 

.0603 

.0598 

.0597 

.0583 

.0597 

.0600 

.0587 

51.000 

.0611 

.0612 

.0616 

.0622 

.0606 

.0614 

.0605 

.0605 

.0592 

.0605 

.0609 

.0506 

51.200 

.0619 

.0621 

.0624 

.0631 

.0614 

.0622 

.0613 

.0613 

.0601 

.0615 

.0617 

.0604 

51,400 

.0627 

.0628 

.0634 

.0640 

.0622 

.0631 

.0621 

.0621 

.0010 

.0623 

.0626 

.0613 

51,600 

.0638 

.0637 

.0645 

.0648 

.0630 

.0637 

.0629 

.0631 

.0618 

.0630 

.0634 

.0621 
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Load  per 

Total 

compression. 

square 
inch  on 

Mean 

cruHher 

cor- 

gauge  ^ 

rvKstea; 

square 
inch 

1. 

2. 

3. 

4. 

6. 

6. 

7. 

8. 

9. 

10. 

Mean. 

seta.  , 

area. 

Pounds. 

Inch. 

Inch. 

Inch. 

IncK 

Inch. 

Inch. 

Inch. 

Inch. 

Inch. 

Inch. 

Inch. 

Inch. 

51,800 

.0646 

.0645 

.ma 

.0656 

.0638 

.0646 

.6637 

.0637 

.0627 

.0638 

.0642 

.0620 

52,000 

.0654 

.0654 

.0062 

.0665 

.0646 

.0655 

.0647 

.0644 

.0636 

.0647 

.0651 

.0638 

52,200 

.0661 

.06:9 

.0667 

.0672 

.0657 

.0662 

.0656 

.0654 

.0643 

.0665 

.0659 

.0646 

62.400 

.0671 

.0667 

.0673 

.0679 

.0666 

.0671 

.0663 

.0661 

.0651 

.0660 

.0666 

.0653 

52.600 

.0679 

.0676 

.0680 

.0688 

.0672 

.0679 

.0670 

.0669 

.0658 

.0669 

.0671 

.0661 

62,800 

.0686 

.0682 

.0688 

.0696 

.0678 

.0687 

.0677 

.0676 

.0606 

.0677 

.0681 

.0668 

53,000 

.0605 

.0688 

.0699 

.0703 

.0686 

.0096 

.0687 

.0684 

.0676 

.0680 

.0600 

.0677 

53.200 

.0702 

.0697 

.0708 

.0709 

.0604 

.0703 

.0694 

.0693 

.0684 

.0692 

.0698 

.0685 

53,400 

.0710 

.0703 

.0717 

.0717 

.0700 

.0710 

.0703 

.0702 

.0692 

.0700 

.0705 

.0602 

.53,600 

.0718 

.0710 

.0725 

.0726 

.0707 

.0719 

.0713 

.0709 

.0698 

.0706 

.0713 

.0700 

53,800 

.0725 

.0718 

.0732 

.0733 

.0713 

.0726 

.0720 

.0716 

.0704 

.0714 

.0720 

.0707 

54,000 

.0732 

.  0729 

.0738 

.0742 

.0720 

..0735 

.0728 

.0723 

.0712 

.0721 

.0728 

.0715 

54,200 

.0740 

.0737 

.0745 

.0761 

.  0728 

.0742 

.0734 

.0732 

.0720 

.0728 

.07J6 

.0723 

54,400 

.0748 

.0744 

.0751 

.0758 

.0734 

.0748 

.0740 

.0737 

.0727 

.0735 

.0742 

.0729 

54,600 

.0755 

.0752 

.0760 

.0766 

.  0742 

.  0762 

.0746 

.0746 

.0735 

.0742 

.0749 

.07:i6 

54,800 

.0762 

.0701 

.0767 

.0772 

.0751 

.  0762 

.0752 

.0752 

.0743 

.0748 

.0757 

.0744 

55.000 

.0760 

.0769 

.0774 

.0778 

.0757 

.0771 

.0700 

.0759 

.0753 

.0757 

.0766 

.0752 

55,200 

.0777 

.0775 

.0780 

.0787 

.0764 

.0778 

.0767 

.0767 

.0762 

.0765 

.0772 

.0750 

55,400 

.0784 

.0783 

.0788 

.0794 

.0772 

.0784 

.0776 

.0772 

.0769 

.0772 

.0779 

.0766 

55,600 

.0791 

.0791 

.0794 

.0802 

.0780 

.0791 

.0784 

.0781 

.0775 

.0779 

.0787 

.0774 

55,800 

.0799 

.0797 

.0802 

.0809 

.0788 

.0798 

.0792 

.0787 

.0782 

.0786 

.0704 

.0781 

66,000 

.0806 

.0803 

.0808 

.0816 

.0794 

.0800 

.0796 

.0790 

.0792 

.0801 

.0788 

56,200 

.0814 

.0811 

.0816 

.0824 

.0801 

.0811 

.0806 

.0803 

.0796 

.0798 

.0808 

.0705 

66.400 

.0819 

.0817 

.0823 

.0832 

.0810 

.0817 

.0813 

.0810 

.0803 

.0804 

.0815 

.0802 

56,600 

.0826 

.0823 

.0829 

.  08:]8 

.0817 

.  0825 

.0820 

.0815 

.0812 

.0812 

.  0822 

.0800 

56,800 

.0831 

.0829 

.  08,^,5 

.0844 

.  0823 

.0832 

.0826 

.0823 

.0817 

.0317 

.0828 

.0815 

67,000 

.0840 

.0835 

.0844 

.0852 

.0831 

.0841 

.0832 

.0831 

.0822 

.0824 

.0835 

.0822 

57.200 

.0847 

.0842 

.0851 

.  0857 

.0837 

.oais 

.0838 

.0838 

.0630 

.oa32 

.0842 

.0829 

57,400 

.0854 

.0848 

.0857 

.0804 

.  0842 

.  0854 

.0846 

.0843 

.0835 

.08:19 

.0848 

.0835 

57.600 

.0863 

.0854 

.0864 

.0871 

.  0849 

.0863 

.0854 

.0851 

.0842 

.0845 

.0856 

.0843 

57,800 

.0870 

.0862 

.0871 

.0877 

.0855 

.0871 

.0860 

.0856 

.0850 

.0852 

.0862 

.0840 

58,000 

.0877 

.0869 

.0878 

.0883 

.0863 

.0878 

.0806 

.0864 

.  0855 

.0800 

.0869 

.0856 

58,200 

.0883 

.0874 

.0884 

.0891 

.0869 

.0684 

.0872 

.0871 

.0863 

.0866 

.0876 

.0863 

58,400 

.0891 

.0883 

.0891 

.0897 

.0876 

.0891 

.0879 

.0876 

.0871 

.0874 

.0883 

.0870 

58.600 

.0897 

.0888 

.0898 

.0303 

.0882 

.0806 

.0887 

.0883 

.0877 

.0881 

.0889 

.0876 

68.800 

.0902 

.0894 

.0904 

.0909 

.0890 

.0902 

.0893 

.0888 

.0882 

.0887 

.0895 

.0882 

59.000 

.0909 

.0900 

.0911 

.0916 

.0898 

.0908 

.0899 

.0896 

.0800 

.0892 

.0902 

.0880 

59.200 

.0914 

.0906 

.0917 

.0921 

.0904 

.0915 

.0906 

.0903 

.0897 

.0899 

.0008 

.0896 

59,400 

.0920 

.0912 

.0922 

.0928 

.0909 

.0921 

.0913 

.0911 

.0002 

.0005 

.0014 

.0001 

59.600 

.0926 

.0919 

.0928 

.0935 

.0916 

.0927 

.0920 

.0916 

.0909 

.0012 

.0921 

.0008 

59,800 

.0933 

.0925 

.0934 

.0942 

.0923 

.0933 

.0926 

.  0921 

.0914 

.0919 

.0927 

.0014 

60,000 

.0939 

.0932 

.0942 

.0947 

.0931 

.0941 

.0932 

.0928 

.0021 

.0926 

.0034 

.0021 

61,000 

.0977 

.0959 

.0072 

.0976 

.0956 

.0969 

.0962 

.OOCO 

.0959 

.  0O.'»6 

.0965 

.0052 

62.000 

.  1002 

.0993 

.0099 

.1006 

.0982 

.0999 

.0991 

.0088 

.0970 

.0984 

.0902 

.0970 

03. 000 

.1028 

.1022 

.1029 

.  lono 

.1013 

.1028 

.1019 

.1016 

.1007 

.1006 

.1020 

.1007 

64,000 

.1057 

.1053 

.1059 

.1061 

.1031 

.1068 

.1042 

.1042 

.1032 

.1030 

.1047 

.1034 

65,000 

.1087 

.1079 

.1085 

.1090 

.1066 

.1081 

.1071 

.1067 

.1062 

.1060 

.1075 

.1062 

66,000 

.1114 

.1106 

.nil 

.1115 

.1096 

.1111 

.1090 

.1091 

.1086 

.1083 

.1101 

.1088 

67,000 

.1140 

.1132 

.1136 

.1140 

.1122 

.1136 

.1127 

.1122 

.1112 

.1109 

.1127 

.1114 

68,000 

.1168 

.1156 

.1168 

.1168 

.1145 

.1159 

.1149 

.1149 

.1136 

.1132 

.1153 

.1141 

69,000 

.1191 

.1182 

.1192 

.1193 

.1174 

.1184 

.1175 

.1171 

.1165 

.1158 

.1179 

.1167 

70,000 

.1218 

.1207 

.1218 

.1220 

.1198 

.1212 

.1190 

.1195 

.1188 

.1184 

.1204 

.1192 

71.000 

.1241 

.12:}0 

.1240 

.  1242 

.  1225 

.1232 

.1222 

.1223 

.1210 

.1206 

.1227 

.1215 

72, 000 

.1264 

.1255 

.1262 

.1268 

.1245 

.1253 

.1246 

.1251 

.1236 

.1-227 

.1251 

.1230 

73,000 

.1287 

.1278 

.1286 

.1291 

.1267 

.1277 

.  1270 

.1267 

.1261 

.1250 

.1273 

.1261 

74,000 

.1309 

.1303 

.1311 

.1313 

.1288 

.1297 

.  1292 

.  121>0 

.1282 

.1274 

.1206 

.1284 

75,000 

.1330 

.1323 

.1332 

.  13.34 

.1314 

.1316 

.1312 

.1310 

.1305 

.1297 

.1317 

.1305 

76,000 

.1353 

.  1:H7 

.1353 

.1355 

.  1334 

.1341 

.1331 

.1334 

.1333 

.1317 

.1340 

.1329 

77,000 

.1374 

.1367 

.  1.376 

.1376 

.1357 

.1360 

.  1351 

.1364 

.1348 

.1338 

.1360 

.1349 

78,000 

.1394 

.1387 

.1397 

.1397 

.1376 

.1378 

.1373 

.1374 

.1364 

.1361 

.1380 

.1369 

79.000 

.1418 

.1408 

.1416 

.1417 

.1396 

.1398 

.1391 

.1394 

.1383 

.1379 

.1400 

.1380 

8O.OC0 

.  1437 

.1427 

.1437 

.1439 

.1414 

.1418 

.1407 

.1414 

.1401 

.1402 

.1420 

.1409 

81,000 

.1456 

.1448 

.  1457 

.1467 

.1433 

.1436 

.1427 

.1435 

.1419 

.1419 

.1430 

.1429 

82.000 

.1477 

.1463 

.1474 

.1475 

.1453 

.1456 

.1447 

.1453 

.1438 

.1434 

.1457 

.1446 

83,000 

.1497 

.1481 

.1492 

.1492 

.1472 

.1474 

.1467 

.1470 

.1458 

.1452 

.1475 

.1464 

84.000 

.1511 

.1500 

.1511 

.1511 

.1490 

.1492 

.1483 

.1487 

.1475 

.1470 

.1403 

.1483 

85.000 

.  1530 

.  1520 

.1529 

.1531 

.1505 

.1509 

.1501 

.1607 

.1404 

.1486 

.1611 

.1501 

86,000 

.1646 

.1539 

.1646 

.1649 

.1626 

.1525 

.1519 

.  1522 

.1612 

.1502 

.1520 

.1519 

67,000 

.1566 

.1554 

.1562 

.1564 

.1542 

.1542 

.1536 

.  1538 

.1528 

.1516 

.1646 

.1636 

88.000 

.1582 

.1574 

.1579 

.1580 

.1569 

.1559 

.1551 

.1567 

.1644 

.1533 

.1562 

.1652 

80.000 

.1599 

.1589 

.1596 

.1604 

.1674 

.1673 

.1567 

.1574 

.1561 

.1651 

.1678 

.1568 

COMPRESSION   OF   COPPER   CYLINDERS. 
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Load  per 

- 

Total 

compression. 

Bqua>e 
inch  on 

Mean 

crnsher 

cor- 

gauKe ^0 

rected 

aqiiaro 
inch 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

Mean. 

seta. 

area. 

Poundt. 

Itich. 

Inch. 

Inch. 

Inrh. 

Inch. 

Inch. 

Inch. 

Inch. 

Inch. 

Inch. 

Inch. 

Inch. 

90,000 

.1614 

.1600 

.1610 

.1611 

.1593 

.1588 

.1585 

.1587 

.1576 

.1566 

.1503 

.1583 

01,000 

.  1627 

.1618 

.1625 

.1627 

.1609 

.1603 

.1598 

.1804 

.  1592 

.1580 

.1608 

.15r8 

92,000 

.1644 

.16:12 

.1641 

.1639 

.1622 

.1619 

.1612 

.1620 

.1607 

.1596 

.1623 

.1614 

93,000 

.1660 

.1«48 

.1659 

.1655 

.1638 

.1633 

.1626 

.1632 

.1022 

.  1612 

.1638 

.1620 

94.000 

.1672 

.1661 

.  167.1 

.1671 

.  1651 

.1649 

.1640 

.1646 

.1637 

.1625 

.1053 

.1644 

95,000 

.1688 

.  1675 

.1687 

.1686 

.1667 

.1661 

.1652 

.1650 

.1649 

.1639 

.1666 

.1657 

96.000 

.1702 

.1690 

.17<»2 

.1608 

.1682 

.1674 

.1667 

.1674 

.1661 

.1654 

.1680 

.1671 

97,000 

.1715 

.1702 

.1715 

.1713 

.1694 

.1688 

.1682 

.1600 

.1676 

.  1667 

.1694 

.1685 

08.000 

.1728 

.1715 

.1730 

.1726 

.1709 

.1701 

.1694 

.1702 

.1602 

.1680 

.1708 

.1699 

99,000 

.1741 

.1728 

.1742 

.1738 

.1724 

.1712 

.1708 

.1715 

.1704 

.1692 

.1720 

.1711 

100,000 

I 

.1754 

.1742 

.1754 

.1751 

.1737 

.1723 

.1722 

.1727 

.1715 

.  1702 

.1733 

.1724 

Compression  of  Copper  Cylinders  to  Identify  or   Define 
Observed  Powder  Pressures. 

Co])per8  used  with  tlio  Brown  Segmental  Wire  Gun  in  gauges  No.  1 
and  ]So.  2. 

Legend. — One  used  copper  of  initial  compression  of  40,000  pounds 
per  square  inch;  used  in  gauge  No.  1. 

Inch. 

Original  length 3276 

Final  length 1G20 

Compression  by  powder 1G56 

To  be  compared  with  the  above  are  the  two  following  copi)ers  of 
40,000  pounds  per  sqare  inch  initial  compression : 


Copper  No.  1. 


I  Load  per , 

T»n.i«,>«.  I   square      Length 

^fl.,    I  ^^^  on      of  cop- 
copper.      ^^^^^^^  I      p^^^ 

gAuge.    I 


Copper  No.  2. 


PoundM. 

0 

9,686 

9,750 


Pounds. 

96,860 
97,500 


Inch. 
.  3274 
.1635 
.1590 


Conipres- 
idon. 


Inch. 
0. 

.1639 
.1684 


Load  on 
copper. 


Pounds. 

0 

9.668 

9,600 

9.600 


Load  per 
nquare 
inch  on 
crunher 
gauge. 


Pounds.  I 

96.680  I 
96,000  I 
96,000    I 


Length 
of  cop- 
per. 


Legend. — One  used  coi)per  of  initial  compression  of  60,000  nounds  per 
square  inch;  used  in  gauge  No.  2. 

Inch. 

Original  length 2782 

Final  length 1918 

Compression  by  powder 0864 
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To  be  compared  with  tbe  above  are  the  two  following  coppers   of 
50,000  pounds  per  square  inch  initial  compression : 


Copper  No.  1. 

Copper  No.  2. 

Load  on 
copper. 

Load  per 
square 
inch  on 
crasher 
gauge. 

Length 
of  cop- 
per. 

Compres- 
Bion- 

Load  on 
copper. 

Load  per 
square 
inch  on 
crasher 
g»uge. 

Length 
of  cop- 
per. 

Comprea- 
Bion. 

Paundt.    Pounds. 

0                0 

7,802        78,020 

7,802         78,020 

Inch. 
.2779 
.1035 
.1912 

Inch. 
0. 
.0644 
.0867 

Pounds. 

0 

7,838 

7,838 

Pounds. 

0 
78,380 
78,380 

Inch. 
.2776 
.1036 
.1914 

Inch. 

0. 
.0840 
.0862 

Coppers  used  with  12"  B.  L.  Kiple  No.  1. 

FIRST   USED   COPPER. 

Legend.— W  B.  L.  Rifle  (steel)  No.  1,  April  24,  1893.    Initial  com- 
pression, 24,000  pounds  per  square  inch.    Tables,  1890. 

Iiich. 

Length  before  firing 4091 

Length  after  firing 1875 

Compression  by  powder 2216 

Pressure,  about  73,800  pounds  per  square  inch. 

Powder  charge,  350  pounds.     V  P  Lot  17.    Round,  83.    "F.  P.  P." 

Unused  copper  of  initial  compression  of  24,000  pounds  per  square 
inch  to  be  compared  with  above. 


Load  on 
copper. 

Load  per 

squtere  inch 

ou  crusher 

gange. 

Length  of 
copper. 

Compres- 
sion. 

Remarks. 

Pounds. 

0 

8.030 

8,030 

Pounds. 

0 

80.300 

80,300 

Inch. 
.4009 
.1808 
.1842 

Inch. 

0. 

.2201 
.2257 

2nd  application  of  load. 

COMPRESSION  OF  COPPER  CYLINDERS. 
SECOND  USED  COPPER. 
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Legend.— 12''  B.  L.  Rifle  (steel)  No.  1,  April  24,  1893. 

Initial  compression,  24,000  pounds  per  square  inch.    Tables  of  1890. 

Inch. 

Length  before  flriug 4095 

Length  after  firing 1891 


Compression  by  i>owder 2204 

Pressare  about  73,400  pounds  per  square  inch. 

Powder  charge  350  pounds.    V  P  Lot  17.    Round  83.    «F.  P.  P." 

Unused  copper  of  initial  compression  of  24,000  pounds  per  square 
inch  to  be  compared  with  above. 


Loa<l  per   , 
Load  on    squareinch    Len^h  of     Compres- 
copper.   "on  crusher      ooppor.           sion. 
1     gauge-     1 

Remarks. 

Pounds.  ;     Pounds. 

0        1          0 
7.881  1          78.810 
7,881  1          78,810 

Inch. 
.4003 
.1910 
.1868 

Inch. 

0. 

.2177 
.2225 

2nd  application  of  load. 
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TETESLSAL  ST&AIVS  DT  SECTIOH  OF  HAEVETIZED  STEEL  BAB  Ej. 

No.  5992. 

A  section  about  6''  long  taken  from  one  end  of  the  bar  at  the  middle 
of  its  length  after  fracture  by  transverse  load. 


Interior  diameter  af- 
ter boringy  3".04. 


*-   S.M^^        — 


The  cylindrical  surface  of  this  bar  was  intensely  hard,  the  test  sec-  • 
tion  being  cut  out  by  grinding  through  the  hardened  metal  with  an 
emery  wheel,  using  an  ordinary  cnttingoff  lathe  tool  through  the  soft 
interior  metal. 

The  length  and  diameters  were  measured  before  and  after  the  soft 
interior  metal  was  entirely  bored  out,  leaving  the  sx>ecimen  in  its  final 
state,  a  cylinder  with  thin  walls. 

The  interior  was  bored  out  to  3'^04  diameter,  until  the  hardened 
metal  of  the  exterior  was  encountered. 

The  original  exterior  diameter  was  3'^507.  At  the  places  where  the 
diameters  were  measured  in  this  test  the  surface  was  ground,  reducing 
the  diameters  as  given  below. 

Inch. 

Original  length  of  specimen 5. 9322 

Final  length  after  boring  out  center 5. 9382 

Increase  in  length 0060 

This  result  indicates  there  were  longitudinal  strains  of  compression 
in  the  bar,  the  stress  corresponding  to  the  above  strain  of  '^0060  is 
30,340  x)ounds  x>er  square  inch. 

Mea9uremenU  of  diameters. 


Diameter. 

Before 
boring 
out  cen- 
ter. 

After 
boring 
out  cen- 
ter. 

Differ- 
enoe. 

A 

Inrhes. 
3.5060 
3.4924 
3.4959 
3.5060 
3.4924 
3.4959 

Inches. 
3.5113 
3. 4P65 
3.5024 
3. 5131 
3.4978 
3.6031 

Inch. 
.0053 
.0041 
.0065 
.0071 
.0054 
.0072 

i;                          : 

a!                          : 

Bf... 

bJ... .: 

5*i";:.i...:ii;;::;;i;:i;;i"ii!;;i»»i:::" 

Mean 

3.4981 

3.5040 

.0059 

The  mean  expansion  in  diameter  is  ''.0059,  indicating  tangential 
strains  of  compression  were  in  the  bar. 

The  stress  corresponding  to  this  strain  is  50,600  pounds  per  square 
inch. 
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AUTOMATIC  CAB  COUPLEES. 


Thes<)  tests  were  made  for  the  Master  Car  Builders'  Association. 
Eight  couplers  of  a  kind  were  submitted  for  t^ensile  tests  by  the 
different  coupler  companies  or  manufacturers. 
The  type  of  coupler  tested,  shown  by  the  following  cut, 


conformed  nearly  or  quite  to  the  contour  lines  at  present  adopted  by 
the  master  car  builders. 

The  couplers  were  tested  in  pairs,  coupled  together  in  the  manner 
Qsed  in  service,  and  attached  to  the  testing  machine  by  regular  tail 
bolts,  or  by  clamps  acting  against  the  yoke  blocks  of  the  stems  of  the 
couplers. 

The  details  of  the  tests  describe  the  material  of  which  the  draw  bar 
of  the  coupler  and  the  knuckle  is  made,  the  weight  of  each  coupler 
complete,  and  the  weight  of  the  knuckles. 

In  stating  the  number  of  parts  each  nut,  washer,  and  pin  was  counted 
as  a  separate  part,  as  well  as  the  larger  principal  parts. 

The  knuckle  openings  were  measured  in  their  original  position  under 
an  initial  load  of  about  1,000  pounds,  sufficient  to  bring  the  several 
parts  into  good  bearing  condition. 

Subsequent  measurements  were  taken  under  higher  loads  up  to 
125,000  pounds,  provided  fracture  did  not  occur  before  reaching  that 
limit.  Loads  were  then  continued  until  rupture  was  reached  of  some 
part. 

Photographs  illustrate  the  manner  of  fracture  of  many  of  the  couplers. 

Single  lug  tests  were  made  with  those  couplers  which  were  not  frac- 
tured during  the  first  test. 

The  couplers  were  secured  in  the  testing  machine,  as  shown  by  the 
photograph  which  immediately  precedes  the  details  of  these  tests,  in 
such  a  manner  that  the  upper  lug  of  one  coupler  came  opx)oslte  the 
lower  lug  of  the  other. 

Finally,  drawbar  tests  were  made  in  which  the  knuckles  were  removed 
and  a  special  bar  substituted  for  the  knuckle  which  was  pinned  to  the 
drawbar  by  the  regular  hinge  pin. 
H.  Doc.  373 19 
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American  Ooupleb. 
Manufactured  by  the  Solid  Steel  Company,  Alliance,  Ohio. 

[Material  in  coupler  and  knuckle,  steel.     Number  of  parte  in  coupler,  10.] 


No.  of 
test. 


No.  of 
coup- '  - 
ler.   I 


Weight  of- 


!  Coupler. 


•114  I 
6115 
6116 
6117 


Poundg 
I        215} 


Knuc- 
kle. 


Pounds 
52 
52i 
52 
51} 
52A 
51} 
52} 
53 


Knuckle  opening  underloads 
tds  of— 


in  pound 


Orig 


if!'    75,000. 


Inehss 


100,000. 


Inches 
3A 


125,000. 


Inches 
3} 

af 

11' 


Ultimate 
strength. 


Pound* 
\  146, 300 

157,400 


Fractured. 


Sheared  hinge  pin. 
Do. 


\ 

1 156,800  I  l)o. 

\  153, 900  Lower  lug  of  drawbar 
I  and  sheared  binge  pin 
I     in  upper  lag. 


Note. — Coupler  No.  1  put  in  machine  alone  and  hinge  pin  sheared. 
Ultimate  resistance,  147,800  pounds;  other  parts  of  coupler  remained 
unfractured. 


Brown  Emergency  Link  Coupler. 
Manufactured  by  the  Solid  Steel  Company,  Alliance,  Ohio. 

[Tested  without  tail  bolts.    Material  in  coupler  and  knnckle,  steel.    Number  of  parts  in  coupler,  12.] 


No.  of 
test. 


No.  of 
coup- 
ler. 


6009 


6102 


Weight  of— 


Coupler.  I  ^"*^' 


Knuckle  opening  under  loads 
in  pounds  of— 


Oriri. 
nal. 


75,000.   100,000. 


f. 


Pounds. 
37i 
36} 


Inches  \  Inches. 
IK 


37i  , 
36| 

37    I 
36}  ' 


'i 
ii 


Inches. 


Ultimate 
strength. 


125,000. . 


Inches. 

4 

m 

I 


Pounds. 
1 147, 720 

^    1 133, 900 

I    1 149. 200 

1 145, 300 


Fractured. 


Lock  bent  and  upper 

lug  fractured. 
Knuckle  at  hinge-pin 

hole. 
Do. 

Sheared  off  end  of  lock- 
ing link. 
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Manufactured  by  the  Buckeye  Malleable  Iron  Company,  Columbus, 
Ohio. 

[Hioge  pins,  1|"  diameter.    Material  in  coupler.  Malleable  iron;  in  knuckle,  steel.    Number  of  parts 

In  coupler,  8.] 


No.  of 

teet. 

No.  of 
coup- 
ler. 

Weight  of— 

Knuckle  openine  under  loads 
in  pounds  of— 

Ultimate 
strength. 

Fractured. 

Coupler. 
Pounds. 

Knuc- 
kle. 

"^t 

75,000. 

100,000. 

125,000. 

Pounds. 

Inches 

Inches. 

Inches. 

Tounds. 

^  {  I 

^ 

58 

57t 

Ik 

IS- 

Ik' 

U" 

1 183, 180 

Tail  bolt  in  No.  1  broke 
at     127,800    pi»unds. 

Knuckle  of    No.  2; 

fragment,    6"    long. 

6095 
6096 

li 

2284 
2?2j 

^1 

1 

St'. 

1 

8 

31 

1 139, 000 
1 147, 000 

Fine  granular. 
Tongue  of  knuckle,  2" 

from  hinge  pin. 
Knuckle  at  hinge-pin 

hole.    Middle  part. 

3|"  wide  of  fractured 

1 

surface  aoicular  and 

contained  dark  spon- 

gy places .    Sides  fine 

ffranular,     radiating 
*  from  the  acicular  sec- 

6097 

\  I 

^ 

58 
67| 

1? 

k' 

l\\ 

ill 

1 170, 600 

tion. 
Lock  slipped,  coupler 
readjusted,    and    on 
second  loading  horn 
of  knuckle  lectured 
under  169, 100  pounds. 
Hinge  pin  bent  ^". 

After  127,800  pounds  load  had  been  applied  to  couplers  Nos.  1  and  2, 
and  released,  knuckle  openings  were  3|^"  and  3^",  respectively. 


California  Coupler. 
Manufactured  by  the  Solid  Steel  Company,  Alliance,  Ohio. 

[Material  in  coupler  and  knuckle,  steel.    Number  of  parts  in  coupler,  7.] 


No;  of 

No.  of 

weight  of-        ^°"«"f„''5SSlSf.of-'"  '"'"'' 

Ultimate 
strength. 

Fractured. 

test. 

6134 
6135 
6136 

6137 

(wup- 
ler. 

Coupler 

Knuo-  lorigi- 
kle.         mO. 

1 

75,000.  1100,000. 

150,000. 

Pifunds. 
222 

Sit 
223 

221, 

215 

226 

220 
2351 

Pounds. 

1       is* 

Inches 

Inches. 

It 

Inches. 

f 

lit 

Inches. 
5 

Pounds. 
J  126, 800 

1 117, 100 

1 119, 900 

J  130, 100 

Uncoupled.  Tongue  of 
knuckle  bent. 

Tongue  of  knuckle; 
fragment  3"  long. 

Tongues  of  knuckles 
bent  and  heads  un- 
coupled. 

Tongue  of  knuckle; 
IViH^ent,  3"  long. 
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Ohioaoo  Oouplsb. 
ManofEM^tured  by  Chicago  Tire  and  Spring  Company,  Chicago,  III. 


[Hinge  pins,  li"  diameter.    Material  iv 

L  coupler  and  knuckle,  ateel.    Number  of  parts  in  coupler,  7.] 

>r«  ^f  No.  of 

1 

1 

Weigl 

Coupler. 

Pounds. 
222 
216 
220 
217i 

'^ 

218 
217i 

itof— 

Knuc- 
kle. 

Pounds. 
53 
54 

St 

Knnol 

de  openine  unde 
in  pounds  of— 

r  loads 
125,000. 

Ultimate 
strength. 

Fractured. 

75,000. 

100,000. 

iff 

ik 

Ik 

6079 
6080 

6081 
6082 

(      1 
{      2 
S     3 
I     ^ 

\  I 

InOies 

3 
Si 

It 

3Ai 

Inches. 
3 
3 
3 

m 

Ik 

Pounds. 
1 105',  200 

j 169. 700 
1 185, 600 

1 171, 100 

Locking    device 

sheared. 
Knuckle  through 

hinge-piu  bole.  Fme 

granular. 
Pin  broke.    Load  aua- 

tained  aOer  pin  broke 

175,000  Dounda.  then 

lugs  of  draw  bar  be< 

ffan  to  fracture. 
Locking  deyiice. 

Dbexel  Coupler. 
Manufactured  by  the  Solid  Steel  Company,  Alliance,  Ohio. 

[Tested  without  tail  bolts.    Material  in  coupler  and  knuckle,  steel.    Number  of  parts  in  coupler,  7.] 


No.  of  I 
teat. 


6105 
6106 


No.  of 
coup- 
ler. 


Weight  of— 


Coupler. 


Pounds. 
199 
201 
207f 
198^ 
201  i 
202 


Knuc- 
kle. 


Knuckle  opening  under  loads 
in  pounds  of— 


V£- 


Pounds.  Inches 

5Sh         3k 


76,000. 


100,000. 


Inches. 


125,000. 


Ultimate 
strength. 


Fractured. 


End  of  tongue  of 
knuckle. 
Do. 

Do. 

Do. 
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[Hinge  pins.  1|"  diameter.    MMterial  in  ooapler,  malleable  iron;  in  knuckle,  steel.    Number  of  parte 

in  ( 
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Gould  Oouplbe. 
Manafactared  by  the  Erie  Malleable  Iron  Company,  Erie,  K.  Y. 

ijpler,  malleabU 
in  coupler,  0.] 


No.  of 
teat. 

No.of 
coup- 
ler. 

Weight  of— 

Knuckle  opening  under  loads 
in  pounds  of— 

Ultimate 

Coupler. 

Knuc- 
kle. 

V£- 

75,000. 

100,000.  125,000. 

strength.,                in.ci.urea. 

1 

1 

6068 

6060 
e070 

)     4 
5      S 
(      0 

Pounds. 
203 

201 

204 
204 
204 
204 

Pounds. 

87 
1?' 

Inches. 

it 

Inches. 

Inches. 

It 

3/»« 

31 

Pounds. 
1 129. 100 

1 120, 900 
1 137, 680 

Lugs  of  draw  bar,  4" 
from  center  of  hinge- 
pin  hole. 
Do. 

Do. 

HiNSON  COTJPLEB. 

Manafactared  by  the  National  Malleable  Casting  Company,  Chi- 
cago, 111. 

[Hinge  pins  1|"  diameter.    Material  in  ooapler,  malleable  iron;  in  knuckle,  steel.    Number  of  parts 

in  coupler,  8.  J 


No.  of 

teat. 


No.  of 
coup- 
ler. 


€k>upler. 


6139 


6140 
6141 


6142 


{  I 


Weight  of- 


Pounds. 


Knuc- 
kle. 


Knuckle  opening  under  loads 
in  jiounds  of— 


Oritti- 
nal. 


Pounds. 


Inches 
H 
3A 


3A 

ft 

3:; 


75,000. 


Inches. 


100,000. 


Inches. 

It 


I 

3A 


Ultimate 
strength. 


125,000. 


Indies. 


Fractured. 


Pounds. 

125,000  Sustained  maximum 
load  one- half  minute, 
then  both  lugs  of 
drawbar  No.  2  frac- 
tured at  hinge  pin, 
also  one  lug  of  biu*. 
I  No.  1  fractured  at 
I  '      same  place. 

>  138, 200  I  Both  lugs. 

^112,400]  Stem    at    shoulder  of 
[  yoke  block. 

^124,400     Stem    2"    te   5"    from 
*  j      shouldnr    of    yoke 

block. 
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Jannby  Oouplbb. 
Manufactured  by  the  McConway  &  Torley  Company,  Pittsburg,  Pa* 

[Material  in  coupler,  malleable  iron ;  in  knuckle,  wroaght  iron.    Number  of  parU  in  coupler,  10.] 


No.  of 


No.  of 


ft-    Tr'- 


6110 


6112 


I  I 


Weight  of— 


Coupler,    ^^l^- 


Pounds.   Pounds. 

215    I  374 

216^ 


2174 
215i 


213 
2164 


374 
374 


374 
374 


374 


Knuckle  opening  under  loads 
in  pounds  of— 


^^■;  75.000.  1 100,000.  125,000. 


Ultimate 
strength. 


Inches. 


II 


Inches. 

SI. 
II' 

in 

Inches. 

Inches. 

Pounds. 
\  91,300 

1   84,150 
I  93,400 
\  92,800 

v^'^'/.y."-"y 

Fractured. 


Fracture  started,  in 
tongue  of  knuckle 
No.  1.  End  of  tongue 
of  knuckle  No.  2. 
Dull  fibrous  spot  ".9 
by  ".4,  granular  near 
center. 

End  of  tongue  of  knuc* 
kle.  Dull  fibroua,  50 
percent;  granular,  50 
percent 

End  of  tongue  of  knuc- 
kle. Dull  fibrous,  45 
percent;  granular,  55 
percent. 

Lock. 


Johnson  Coupler. 

[Material  in  coupler  and  knuckle,  malleable  iron.    Number  of  parts  in  coupler,  11.] 


No.  of 
test. 


No.  of] 
eoup< 
ler. 


6144 
6145 

6146 
6147 


Weight  of— 


Coupler. 


Pounds. 

177 
175 


1764 
1794 

177 
1754 
1764 
176 


Knuc- 
kle. 


Pounds. 
35* 


Knuckle  opening  under  loads  i 
in  pounds  of—  j 


*Sf 


Inches 

I 

34 

It" 

3A 


75,000. 


Inches. 


H 
3A 

3| 
3,'. 


Ultimate 
strength. 


100.000. 1 125.000  ' 


Inches. 


Inches.  '  Pounds. 
•••I|   49,800 

,>   83,100 


70,300 
75,000 


Fractured. 


Tongue  of  knuckle  at 
angle. 

Lugs  of  draw   bar  3" 
from  center  of  hinge- 
pin  holes. 
Do. 

Da 


AUTOMATIC  CAR  COUPLERS. 

Ludlow  Coupler. 
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Manafactnred  by  the  Springfield  ]VIalleable  Iron  Company^  Spring- 
field, Ohio. 


[Malleable  iron  hollow  hlnf^e  ninii,  2^"  exterior  diameter,  Ij"  diameter  of  hole.  Material  in  coupler  and 
knuckle,  mixture  of  lualleaole  iron  and  steel.  Number  of  parts  in  coupler,  12,  3  pieces  incmded  in 
clevis.  J 


I      Weight  of— 


Knuckle  opening  under  loads  , 
in  jiounds  of— 


Coupler. 


6089  !| 

I 

I 

eo90|| 

I* 

6091  l{ 

I 


Poundi. 
225 
223| 


223} 


224^ 
215 


221i 


Knuc- 
kle. 


Poundt. 


Orlei- 
iial. 


IneheM  Inches. 

3/. 


60 
Mi 


2* 
69 


3j: 


3| 
3A 

3/. 
3,\ 


3A 


.  Ultimate 
strength. 


Fraotared. 


100,000. '  125,000. 


Inches. 


I 


Inches.  Pounds. 


I  >  67, 000     Knuckle  at  hinge-pin 
''  ^  hole,  also  hinge  pin 

'  i      of  No.  2   fractured. 

I  Spongy  on  tension 

,  side. 

1  >  68, 100  I  Knuckle  and  hinge  pin 
^  fractured.    Spongy 

metal  on  tension  side 
of  knuckle  fracture. 
I  J   80.800 

I   61,000 


Knuckle  at  hinge  pin 
and  hinge  pin  of  lio. 
5  fractured. 

Knuckle. 


National  Coupler,  Formerly  Called  Pbrpected. 
Manufactared  by  the  Solid  Steel  Company,  Alliance,  Ohio. 

[liatorial  in  coupler  and  knuckle,  steel.    Number  of  parts  in  coupler,  11. J 


I 
/No.  of 


Weight  of— 


*«»*•  I   ler: 


Knuckle  opening  under  loads 
in  pounds  of— 


Coupler.! 


6085<| 
O6086  1 1 
a6087  1 1 


Knuc- 
kle. 


Ori^i. 
ual. 


I  75,000. 


:\l 


Pounds.^  Pounds.  Inches   Inches.  Inches.   Inches. 


217 

2164 

208 

218i 

213 

206| 

215 

215 


492 
504 
50i 
51 


49 


100,000. 


3A 

3  \ 

3>. 

3 

8 

3f, 

8 

3 

3 

3^ 

3 

3| 

\% 

1[' 

313 

% 

8| 
3| 


Ultimate 
strength. 


Pounds. 
\  135, 400 

1 155, 400 

1 128, 300 

1 168, 600 


Fracture<l. 


Knuckle  at  hinge-pin 

hole. 
Locking  pin. 

Knuckle   at  hinge-pin 

hole. 
Knuckle    at  hinge-pin 

hole.  Fine  granular. 


a  Tested  without  tail  bolts. 
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BiYERS  Coupler. 

[Material  in  coapler  and  knuckle,  steel.    Nomber  of  parte  in  coniiler,  4.] 


No.  of 
teals. 


6140 


ei50 


6151 
6152 


No.  of 

coui>- 

ler. 


Coupler. 


{  t 


Weight  of— 


Pounds. 
262 
25H 


255 


Knuc- 
kle. 


Pounds. 
!1* 


82 
82i 


824 

82 

81| 


Knuckle  opening  under  loads 
in  pounsdof— 


Origi 
nal. 


Inches 


n 


4i 


75,000. 


Inekes. 


100.000. 


Inches. 


n 


125.000. 


Inches. 


tj* 


Ultimate 
strength. 


Pounds. 
\  61.300 


143,400 


1 129, 000 
[  141, 200 


Fractured. 


Stem,  4|"  iMMsk  of  head, 
40  per  cent  granular; 
60  per  cent  dull  col- 
ored, showing  cracks 
existing  in  the  metal 
beforo  testing. 

Shaiik  at  end,  also 
sheared  hinge  pin  in 
lower  lug,  and  start- 
ed Aracture  in  lock. 
Sheared  end  of 
knuclcle. 

Pulled  off  end  of  shank. 

Sheared  hinge  pin  and 
fractured  wck. 


Standard  Coupler,  from  the  Standard  Car  Coupling  Com- 
pany, Troy,  N.  Y. 

Manufactured  by  the  Bridgeport  Malleable  Iron  Company,  Bridge- 
port, Conn. 

Does  not  have  any  hinge  pin.   Material  in  coupler,  malleable  iron ;  in  knuckle,  pressed  steel.   Number 

of  parts  in  coupler,  4.] 


No.  of 
test. 


6110 
6120 
6121 
6122 


No.of 
coup* 

ler. 


Coupler. 


Weight  of— 


Pounds. 
2214 
223{ 
220i 
222 
220} 
221 
224 


Knuc- 
kle. 


Pounds. 
66 


Knuckle  opening  under  loads 
in  pounds  of— 


rj.'- 


Inches 
3, 


Sit 

3A 


76,000. 


Inches. 
H 

ID 


100,000. 


Inches. 
3| 
31 


125,000. 


Inches. 

3ia 
m 

I 

3U 

4 


Ultimate 
strength. 


Pounds. 
1 140, 400 

1 164,  mo 

1 153, 100 
1 164, 600 


Fractured. 


Head  at  junction  with 
shank. 

Knnckle  at  root  of  an- 
gle. Coarse  granular. 
Do. 

Do. 


AUTOMATIC  CAR  COUPLERS. 

St.  Louis  Coupler. 
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MaBufactnred  by  the  Shickle,  Harrison  &  Howard  Iron  Company, 
St.  Louis,  Mo. 

[Hinge  pins,  U"  diameter.    Materfal  in  conpler  and  knuckle,  steel.    Nnmberof  parts  in  coupler,  6.] 


No.  of 
teat. 


No.  of 
coup- 
ler. 


0071 
6072 
8073 
6074 


Weight  of— 


Coupler. 


Pound*. 
2X»h 
211} 
21  If 
2111 
207i 
212 

2m 

216 


Knuc- 
kle. 


Poundt. 
61 
61i 
6U 
61| 
61 
61 
62 
61 


Knuckle  opening  under  loads 
in  pounda  of— 


Orii 


Wri- 
nal. 


Jruhes 


76,000. 


Inchet. 

r 

3,\ 


100,000. 


Inches. 


126,000. 


Inehet. 
3A 


3i 
3A 


Ultimate 
strength. 


Fractured. 


Pound*. 

\  134, 000     Suank,  13|"  from  end. 

123,700     Knuckle,  at  hinge-pin 
hole. 
Do. 


I 

1 146, 900 
1 124, 000 


Knuckle, 
pin  hole. 


hinge- 


Thurmond  Coupler. 
Manofactared  by  Isaac  G.  Johnson  &  Co.,  Spnyten  Duyvel,  N.  Y. 

[Hinge  pina,  1^"  diameter.  Material  in  coupler,  malleable  iron ;  in  knuckle,  steeL    Number  of  parts  in 

coupler,  8.  J 


No.  of 
test 


60«6 


0067 


No.of 
coup- 
ler. 


Weight  of— 


Coupler. 


Pound*. 


203i 
2074 
205 


Knuc- 
kle. 


Pound*. 

50} 
61 


Knuckle  opening  under  loads 
in  poun£  of— 


Origl- 


Jnehef 


II 


75,000. 


Jnehe*. 


100,000. 


Inehe*. 
3t 

31 
31 

3 

8L 


125,000. 


Ultimate 
strength. 


Inehts.    Pound*. 
3|    }!«.«» 
1 131, 900 

\  106, 100 


Fractured. 


Knuckle,  at  hinge-pin 

hole. 
Shank,  0"  from  end. 

Shank,  8}"  from  end. 


>  137, 500     Head,  across  locking 
^  win  hole. 
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AUTOMATIC   CAR   COUPLERS. 

Trojan  Coupler. 


[Hinge  pins,  If"  diameter.    Material  in  coupler,  malleable  iron;  in  knuckle,  steel.    Number  of  part 

in  coupler,  7.] 


No.  of 

So.tii 

Weight  of— 

Enatkle  opening  under  loads 
in  pouncls  of— 

Ultimate 

Fractured. 

««'•  'Trr 

CunplBr, 

kJe. 

Orlf:i- 
nal. 

75,000. 

10,0000. 

125,000. 

strength. 

6124 
6125 
6126 
6127 

i ; 

>     5 
I     6 
S     7 
{     8 

im 

215 
216 
220 
217* 
216| 
214} 

53 

Sit 

6U 

3 

3^ 
3 
3} 

ineheM. 

'i 

I 

Inehea 

^ 

3 

3 

3  I 
3 
3i 

Inehw. 

F 

4 

Pounds. 
\  125, 000 

1,36.000 

j 134, 300 

1 136, 100 

Lower  lug  of  draw  bar 
head. 
0o. 

Do. 

Do. 

United  States  Coupler. 
Manafactared  by  Solid  Steel  Company,  Alliance,  Ohio. 

[Material  in  coupler  and  knuckle,  steel.    Number  of  parts  in  coupler,  5.] 


No.  of 
test. 


No.  of 
coup- 
ler. 


6129 
6130 
6131 


6132 


Weight  of— 


Coupler. 


Poundt. 
242^ 
244 
2434 
239} 

242 


2471 
242l 


Knuc- 
kle. 


71 
7U 


Knuckle  opening  under  loads 
in  ponnos  of— 


Origi- 
naf 


If*"   75,000, 


Inehea  Inches. 


3 

IS 


3A 


3i 

3A 

IS 


3| 
3A 


100,000.  125,000. 


Inches.  \  Inches. 


intimate 
strength. 


3{ 
31 


3A 
3i 


Pounds. 


}l08. 
II  i  1 133, 800 
1 116, 000 


I! 


148,800 


Fractured. 


Look. 

Do. 

At  86,900  poands  oor- 
ner  of  lock  aheared 
off  and  coupler  No. 
5  unlocked.  Locka 
wedged  down  and  test 
resumed,  and  lock  of 
No.  6  ft-actured. 
Lock.  Both  locks  were 
wedged  before  testing. 


CAB   COUPLERS — SINGLE   LUG  TESTS. 
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CAB  COUPLEKS— 8IH0LE  LUG  TESTS. 

AlCBRICAN  COUPLER. 


No.  of 
test. 

No.  of 
coup- 
ler. 

Ultimate 
strength. 

Fractured. 

«118 

{   t\ 

Pounds. 
135,000 

Hinge  pins  bent  and  knuckles  slipped  past  each  other.    No  Arao- 
tnres. 

BROWN  EMERGENCY  LINK  COUPLER. 

6103 

{   1} 

99,500 

Lower  lug. 

BUCKEYE  COUPLER. 

8008 

\   1} 

133,400 

Lower  lug  midway  hinge-pin  hole  and  coupling-link  hole. 

CALIFORNIA  COUPLER. 

6138 

{   il 

70,000 

Uncoupled. 

CHICAGO  COUPLER. 

6083 

{   l\ 

154,600 

Sheared  off  end  of  locking  arm. 

DREXEL  COUPLER. 

6108 

\   ?} 

120,500 

Upper  lug  1"  in  fh>nt  of  hinge-pin  hole. 

GOULD  COUPLER. 

6078 

{   tl 

86,850 

Lower  lug. 

HINSON  COUPLER. 

6143 

{   1} 

98,700 

Iiower  lug  of  drawbar  through  hlnge-pln  hole. 

JANNEY  COUPLER. 

6113 

{   l\ 

71,400 

Under  66,100  pounds  knuckles  slipped  past  each  other  and 
uncoupled.    Again  a^Josted  in  the  machine  with  emery  cloth 
between  knuckles  to  increase   Ariction   against   uncoupling. 
Upper  lug  of  Na6  opened  a  fhusture  at  angle  of  lug  and 
tongue;  a  slight  crack  developed  in  lower  lug  of  No.  8  at  the 
same  place.    A  crack  also  opened  in  the  upper  lug  of  Na  6 

at  the  link-pin  hole,  v         1 
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CAB   COUPLERS — SINGLE   LUG  TEBTS. 
JOHNSON  COUPLBK. 


No.  of 

No.  of 
coup- 
ler. 

Ultimate 
strength. 

Frsetnred. 

6148 

{   l\ 

Pounds, 
56,»00 

Lugs  of  drawbar. 

LUDLOW  COUPLEK. 


I    l\ 


50.800 


Knackle  at  hinge-pin  hole. 


NATIONAL  COUPLER. 


1    ?} 


127,100 


At  103,700  pounds  sheared  hinge  pin.    New  pin  put  in  and  teat 
resumed.    Fractured  upper  lug  at  hinge-pin  hole. 


RIVBBS  COUPLER. 


6153 

1       J  J        119,200 

Knuckle  at  angle. 

STANDARD  COUPLER. 


6123 

\    11 

106,000 

Tongue  of  knuckle. 

ST.  LOUIS  COUPLER. 


6075 


\    ?l 


116, 100 


Lug  in  front.of  hinge-pin  hole.    Coarse  granular  appearance. 


THURMOND  COUPLER. 


6076 


6077 


113, 700 


107,600 


Under  111,000  ponnda  the  knuckles  slipped  past  each  other.  A 
crack  was  started  in  the  knuckle  of  No.  7  at  the  side  over  which 
the  other  knuckle  slipped.  Again  a<yusted  in  the  machine 
with  emery  cloth  between  knuckles  to  increase  friction  between 
surfaces.    Knuckle  fh>m  coupler  No.  4  placed  in  No.  6. 

The  first  fhicture  of  the  knuckle  broke  off  upper  lug  in  front  of 
hinge-pin  hole.  Appearance  fine  granular-,  near  center  there 
was  a  spongy  spot  1"  bj  U".  The  second  fracture  took  place 
through  the  metal  to  the  lunge-pin  hole. 


TROJAN  COUPLER. 


6128 

{    I] 

98.600 

Hinge  pin  bent  and  allowed  couplers  to  spring  apart. 

UNITED  STATES  COUPLER. 
[Both  looka  wedged  before  teating.] 


6133 


1    II 


137,100 


Upper  lug  between  hinge-pin  hole  and  coupling-link  hole. 


CAB  COUPLES8 — DRAWBAR  TESTS. 
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CAS  COUPLEBS— SBAWBAS  TE8T& 

AXBBICAN'  COXTPLEB. 


So.ot 
teat. 

No.  of 
coupler. 

Ultimate 
strength. 

Fmctnred. 

0155 
6158 

3 
2 

Pounds. 
164,800 
219.900 

Hinge  pin  sheared.    Drawbar  not  ftuctnred. 

V  pper  lug  at  hinge-pin  hole.    Started  a  crack  in  head  near  June- 

BROWN  EMERGENCY  LINK  COUPLER. 


6164 


130, 900      Lower  lug  at  hinge-pin  hole. 


BUCKEYE  COUPLER. 


6158 

8 

125,800 

Upper  lug  at  hinge-pin  hole. 

CALIFORNIA  COUPLER. 


6163 

8 

220,600 

Lower  lug  at  hinge-pin  hole. 

CHICAGO  COUPLER. 


6167 

4          200,500 

Upper  lug  at  hinge-pin  hole ;  also  started  a  fracture  in  lower  lug 

DREXEL  COUPLER. 


6166 


214,100      Theapeoial  attachment  fhustnred,  and  pin  sheared.    The  draw- 
I      bar  lugs  were  bent  outward  about  25  degrees.    Bar  not  frac- 
tured. 


GOULD  COUPLER. 


6157 

4 

190,480 

Lower  lug  at  hinge-pin  hole. 

HINSON  COUPLER. 


6161 

5 

135.100 

Shank  1"  to  B^"  from  yoke  block. 

J  ANNE  Y  COUPLER. 


6154 

3 

135,200 

Lower  lug  of  bar  at  hinge-pin  hole.    Sheared  1}"  hinge  pin  in 
upper  lug. 

JOHNSON  COUPLER. 


6160 

3 

117, 100 

One  lug,  about  8"  from  center  of  hinge-pin  hole. 

LUDLOW  COUPLER. 


6165 

7 

79,050 

Shank,  2^"  from  end. 
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CAR   COUPLERS DRAWBAR   TESTS. 

NATIONAL  COUPLER. 


No.  of 
test. 

No.  of 
coupler. 

TJltimate 
strength. 

Fraotnied. 

6168 

5 

Poundt. 
224,900 

Head  near  Junctioa  with  shank. 

ST.  LOUIS  COUPLER. 


Upper  log  at  hinge-pin  hole.    A  fracture  also  started  in  the 
lower  lug  at  the  junction  of  the  lug  and  head. 


THURMOND  COUPLER. 


6170 
6171 

5 

4 

102,600 
112, 100 

Lugs  across  hinge-pin  holes. 
Shank,  84"  from  end. 

TROJAN  COUPLER. 


6159 

4 

143,600 

Shsak  of  drawbar,  10"  from  end. 

UNITED  STATES  COUPLER. 


6162 

2 

226,800 

Upper  lug  at  hinge-pin  hole. 

SUMMARIZED  TABULATION  OF  CAR-COUPLER  TESTS. 


Name 
of  coupler. 


American 

Brown    Emer 
gency  Link. 

Buckeye 

California 

Chicago 

Drexei 

Gould 

Hinson 

Janney  

Johnson 

Ludlow 

National  a 

Rivers 

Standard 

St  Louis 

Thurmond 

Tn>Jan 

United  States. 


1^ 


Average 
weights. 


Coup- 
lers 
com* 

plete. 


Pounds 
224.9 

229.5 
224.5 
223.6 
219.1 
201.3 
203.3 
218.7 
215.4 
176.6 
222.  i 
218.7 
254.8 
221.9 
211.9 
205.1 
216.5 
243.3 


Knuc- 
kles. 


Poundt 

52.3 

86.8 
58.1 
35.4 
53.3 
57.9 
36.9 
53.2 
87.5 
35.8 


Tensile  strength. 


First 
pair. 


Pounds 
146,300 

147,720 
163,180 
126,800 
195,200 
161,600 
129,100 
125,000 
91,300 
49,800 


68. 8  I  67, 600 


40.9 
82.1 
66.7 
6L2 
50.8 
52.3 
70.6 


135.400 
61.300 
149,400 
134,000 
146.000 
125.000 
108,000 


Second 

Third 

Fourth 

pair. 

pair. 

pair. 

Pounds 

Pounds 

Pounds 

157,400 

156,800 

153,300 

133,900 

149,200 

145, 300 

139.000 

147.000 

170,600 

117, 100 

119.900 

130, 100 

169, 700 

185.600 

171, 100 

147,900 

146.000 

153,700 

129,900 

137.580 

138,200 

112, 400 

124. 401) 

84,150 

93,400 

92,800 

83,100 

79,300 

75,000 

68,100 

80,800 

61.000 

155,400 

128.300 

168.600 

143.400 

120,000 

141,200 

164.800 

153, 100 

164,500 

123,700 

146,900 

124,000 

131,900 

106,100 

137,500 

136,000 

134.300 

136,100 

133,800 

116,000 

148,800 

Aver- 
•ge. 


Pounds 
153,450 

144,030 
154,045 
123. 475 
180,400 
152,300 
132,103 
125,000 
90,413 
71,800 
60.375 
146,925 
118,725 
157, 950 
132.150 
130.125 
132,850 
126,690 


Single- 
lug 
testa. 


Pounds 
135,000 

99,600 
133,400 
70,000 
154.600 
120.500 
86,850 
98,700 
71,400 
56.900 
<  50.800 
1127, 100 
119, 200 
106.000 
116, 100 
107.600 
98,500 
137,100 


Drawbar 
t«st. 


Pounds. 
219,900 

189,900 
125.800 
229.500 
209,500 
214, 100 
120,480 
135,100 
135  200 
117, 100 
79.950 
224,900 


185.700 
112.100 
143,600 
226,800 


a  Formerly  called  "Perfected." 


Tests  of  Metals,  1803. 


FRACTURE  OF  COUPLER,  TEST  No.  6116. 


FRACTURE  OF  COUPLER,  TEST  No.  6117. 

AMERICAN    COUPLERS. 


Tests  of  MetalH,  1898. 


FRACTURE  OF  COUPLER    TEST  No.  6099. 


FRACTURE  OF  COUPLER,  TEST  No.  6101. 

BROWN'S    EMERGENCY    LINK    COUPLERS. 


Teste  of  Metals,  1806. 


FRACTURE  OF  COUPLER,  TEST  No.  6102. 

BROWN'S    EMERGENCY    LINK    COUPLER. 


FRACTURE  OF  COUPLER,  TEST  No.  6094. 

BUCKEYE    COUPLER. 


Tests  of  Metals,  1898 

"T"^ 

4 

1 

ift^ 

I 

T^HA^Acof^ , 

FRACTURE  OF  COUPLER,  TEST  Na  6095. 


FRACTURE  OF  COUPLER,  TEST  No.  6096. 

BUCKEYE  COUPLERS. 


Tests  of  Metals,  1898 


FRACTURE  OF  COUPLER,  TEST  No.  6097. 

BUCKEYE    COUPLER. 


FRACTURE  OF  COUPLER,  TEST  No.  6135. 

CALIFORNIA    COUPLER. 


Tests  of  Metals,  1803. 


FRACTURE  OF  COUPLER,  TEST  No.  6136. 

CALIFORNIA    COUPLER. 


~^ 


FRACTURE  OF  COUPLER,  TEST  No.  6079. 

CHICAGO    COUPLER. 


Tests  of  Metals,  1893. 


FRACTURE  OF  COUPLER,  TEST  No.  6080. 


FRACTURE  OF  COUPLER.  TEST  No.  6081. 
CHICAGO    COUPLERS. 


Tests  of  Metals.  1893. 


FRACTURE  OF  COUPLER,  TEST  No.  6082. 

CHICAGO    COUPLER. 


FRACTURE  OF  COUPLER,  TEST  No.  6104. 
DREXEL    COUPLER. 


Tests  of  Metals,  1893 


FRACTURE  OF  COUPLER,  TEST  Na  6105. 


FRACTURE  OF  COUPLER,  TEST  No.  6106. 

DREXEL    COUPLERS. 


Tests  of  Metals.  1808. 


FRACTURE  OF  COUPLER,  TEST  No.  6107. 

DREXEL    COUPLER. 


FRACTURE  OF  COUPLER,  TEST  No.  6068. 

GOULD    COUPLER. 


Teste  of  Metala,  1898. 


FRACTURE  OF  COUPLER,  TEST  No.  6069. 


FRACTURE  OF  COUPLER,  TEST  No.  6070. 
GOULD    COUPLERS. 


Tests  of  Metals,  1893. 


FRACTURE  OF  COUPLER,  TEST  No.  6139. 
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FRACTURE  OF  COUPLER,  TEST  No.  6141. 
HINSON    COUPLERS. 


Tests  of  Metals,  1893. 


FRACTURE  OF  COUPLER,  TEST  Na  6142. 

HINSON    COUPLER. 


FRACTURE  OF  COUPLER,  TEST  No.  6109. 
JANNEY    COUPLER. 


Testa  of  Metals,  1898. 


FRACTURE  OF  COUPLER,  TEST  No.  6110. 


FRACTURE  OF  COUPLER,  TEST  No.  6112. 
JANNEY    COUPLERS. 


Teste  of  Metals,  1803. 


FRACTURE  OF  COUPLER,  TEST  Na  6144. 


FRACTURE  OF  COUPLER,  TEST  No.  6146. 

JOHNSON    COUPLERS. 


Tests  of  Metals,  1893. 


FRACTURE  OF  COUPLER,  TEST  No.  6089. 


FRACTURE  OF  COUPLER,  TEST  No.  6090. 

LUDLOW    COUPLERS. 


Tests  of  Metals,  1893. 


FRACTURE  OF  COUPLER,  TEST  No.  6091. 


FRACTURE  OF  COUPLER,  TEST  No.  6092. 

LUDLOW    COUPLERS. 


Tests  of  Metals,  1886. 


FRACTURE  OF  COUPLER,  TEST  No.  6084. 
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FRACTURE  OF  COUPLER,  TEST  No.  6085. 

NATIONAL    COUPLERS,   FORMERLY    CALLED    "PERFECTED.' 


Tests  of  Metals,  1898. 


FRACTURE  OF  CX)UPLER,  TEST  No.  6086. 


FRACTURE  OF  COUPLER,  TEST  No.  6087. 

NATIONAL    COUPLERS,   FORMERLY    CALLED    'PERFECTED.' 


Tests  of  Metals,  1803. 


FRACTURE  OF  COUPLER,  TEST  No.  6149. 


FRACTURE  OF  COUPLER,  TEST  No.  6150. 
RIVERS    COUPLERS. 


Tests  of  Metals,  1893. 


FRACTURE  OF  COUPLER,  TEST  No.  6151. 


FRACTURE  OF  COUPLER,  TEST  No.  6151. 

RIVERS    COUPLERS. 


Tests  of  Metals,  1893. 


FRACTURE  OF  COUPLER,  TEST  No.  6119. 


FRACTURE  OF  COUPLER,  TEST  No.  6120. 
STANDARD    COUPLERS. 


Tests  of  Metals,  1893. 


FRACTURE  OF  COUPLER,  TEST  Na  6121. 


FRACTURE  OF  COUPLER,  TEST  No.  6122. 

STANDARD    COUPLERS. 


Teste  of  Metals,  1803. 


FRACTURE  OF  COUPLER,  TEST  No.  6071. 


FRACTURE  OF  COUPLER,  TEST  No.  6072. 

ST.    LOUIS    COUPLERS. 


Tests  of  Metals,  1883. 


FRACTURE  OF  COUPLER,  TEST  No.  6073. 


FRACTURE  OF  COUPLER,  TEST  No.  6074. 

ST.    LOUIS    COUPLERS. 


Ttests  of  Metals,  1803. 


FRACTURE  OF  COUPLER,  TEST  No.  6064. 


FRACTURE  OF  COUPLER,  TEST  No.  6065. 

THURMOND    COUPLERS. 


Tests  of  Metals.  1803. 


FRACTURE  OF  COUPLER,  TEST  No.  6066. 


FRACTURE  OF  COUPLER,  TEST  No.  6067. 

THURMOND    COUPLERS. 


Tests  of  Metals,  1S83. 


FRACTURE  OF  COUPLER,  TEST  Na  6124. 


FRACTURE  OF  COUPLER,  TEST  No.  6125. 

TROJAN    COUPLERS. 


Tests  of  Metals,  1893. 


FRACTURE  OF  COUPLER.  TEST  No.  6126. 


FRACTURE  OF  COUPLER,  TEST  No.  6127. 

TROJAN    COUPLER. 


Tests  of  Metals,  1803. 


FRACTURE  OF  COUPLER,  TEST  No.  6129. 

UNITED    STATES    COUPLER. 


Tests  of  MeCalB,  1808. 


FRACTURE  OF  SINGLE  LUQ,  TEST  No.  6098. 

BUCKEYE    COUPLER. 


Tests  of  Metals,  1893. 


FRACTURE  OF  SINGLE  LUG,  TEST  No.  6083. 
CHICAGO    COUPLER. 


FRACTURE  OF  SINGLE  LUG,  TEST  No   6108. 

DREXEL    COUPLER. 


Tests  of  Metals,  180» 


FRACTURE  OF  SINGLE  LUQ,  TEST  No.  6078. 

GOULD    COUPLER. 


FRACTURE  OF  SINGLE  LUG,  TEST  No.  6113. 

JANNEY    COUPLER. 


Tests  of  Metals,  1893. 


FRACTURE  OF  SINGLE  LUG,  TEST  No  6093. 
LUDLOW    COUPLER. 
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FRACTURE  OF  SINGLE  LUG,  TEST  No   6088. 
NATIONAL    COUPLER,    FORMERLY    CALLED    "PERFECTED." 


Tests  of  Metals,  1898. 


FRACTURE  OF  SINGLE  LUQ,  TEST  No.  6075. 
ST.    LOUIS    COUPLER. 


FRACTURE  OF  SINGLE  LUG,  TEST  No.  6133. 
UNITED    STATES    COUPLER. 
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TESTS  OF  SHACKLES  AVD  SWIVELS  FOE  VVITED  STATES  LIQHT- 
HOUSE  DTSPECTOB,  THIEO  OISTEICT. 


No.  of 
test. 

Description. 

Tensile 
strength. 

Fractured. 

5914 
5898 
5898a 

5893 

5913 

5920 

5021 

5897 

5897a 

5892 

11"  shackle 

1  If  shackle....  1 

2"  shackle 

IJ"  swivel 

1  J"  swivel 

IJ"  swivel 

hi"  swivel { 

2"  swivel 

Pounds. 
243,100 
238.200 
239,500 

294.100 
235,400 
99,800 
125,800 
213, 300 
241, 500 
256,800 

Eye  of  shackle,  one  side,  carrying  tongne. 

Outside  studded  link  2".06  diameter  in  the  side  at  weld. 

Other  outeide  studded  link  in  the  side  at  weld.    Shackle 

not  fracture<l. 
End  link  of  chain  at  nide  weld. 
Pulled  off  head  of  stem  of  swivel. 
Bale  of  socket  end.    Fibrous. 

Do. 
Outside  studded  link  in  the  quarter. 
Pulled  off  hea<l  of  stem  of  swivel. 

Do. 

CHAOr  CABLE  AHD  CHADT  IBON  FBOM  BOSTON  HAV7-TABD. 

TESTS  OF  CHAIN  CABLE. 


No.  Of 

test. 

Marks. 

Diameters. 

Sec- 
tional 
area  of 
chain. 

So.  in. 
9.66 
9.20 

9.50 
9.43 

9.58 

Tensile  strength. 

End 
links. 

Links  of 
chain. 

Un- 
studded 

end 
links. 

Inehet. 
2.72 
2.72 

2.72 
2.72 

2.73 

Stud- 
ded 
links  of 
chain. 

Total. 

Per 

square 
inch. 

Fracture. 

5866 
6068 

6059 
6060 

6174 
6174a 

6175 
6175a 

Inehfi. 
2.48 
2.42 

2.46 
2.45 

2.47 

Pounds. 
298,600 
384,500 

329  200 
377.600 

272,500 
293,400 

287,200 
284,300 

Pounds] 
30,910  '  End  link  at  the  weld. 

3 

4 
8 

K.L-M 

6-6-7 

41,760 

34,650 
40,040 

28.440 
30.630 

30,230 
29,930 

Middle  link  of  chain, 
marked  L,  in  the  quarter 
at  the  welded  end .  Gran- 
ular, 40  per  cent;  fibrous, 
60  per  cent. 

Middle  link,  marked  I,  in 
the  quarter  at  the  welded 
end.    Fibrous. 

First  link  of  chain,  marked 
7,  in  the  quarter.  Granu- 
lar, 30  per  cent;  fibrous, 
70  per « ent. 

End  link  in  the  quarter  at 
weld. 

Link  of  chain  next  remain- 
ing end  link.  Followed 
the  scarf  of  the  weld. 

End  link  at  the  welded  end. 
There  was  a  crtu^k  started 
in  studded  link  D  at  the 
weld;  also  a  seam  3J" 
long  was  opened  in  link 
D,  the  seam  running  par- 
allel to  the  grain  of  the 
iron.  In  link  F  a  similar 
seam  was  opened  7"  long 
at  the  end  of  the  link. 

Link  D  at  the  weld. 

D-F-E 

2.72 

2.46 

9.50 
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ELECTEICALLT  WELDED  SAMPLE. 

No.  5865. 

Sample  consists  of  three  links,  the  middle  link  an  electrically  welded 
steel  link. 

Sq.  inch. 

Diameter  of  link=2".52,  sectional  area 9. 97 

Diameter  at  welding  burr=3".05,  sectional  area 14. 61 

End  links  are  of  wrought  iron  and  have  2".67  and  2".72  diameters, 
respectively. 
At  302,800  pounds  load  end  link  fractured  in  the  weld. 
Steel  link  tested  alone. 

T««a;i^  of^^.,»^K  ^isn  Tnn  ^^««^^.  5  38,590  pounds  per  square  Inch  ou  chain. 

Tensile  strength  384,700  pounds J  geisSO  pounds  per  square  inch  at  weld. 

Fractured  across  the  weld  at  one  side  of  the  link;  also  through  end 
of  link. 

Appearance  of  fracture  granular.  The  fracture  at  the  weld  contained 
a  smooth  flaky  spot  about  f "  by  i". 

The  end  fracture  had  a  radiant  appearance,  the  center  of  radiation 
being  at  the  inside  of  the  link. 


CHAIN,  CABLE,  8HACEELS,  AND  SWIVELS. 


309 


Tl 


o 


1^ 

3 


H 


I 

13 


^ 

^ 


-SS    ?S§^SS§^SSSSS3§SSS^    ss^s 


:>.9 


ill 


a 


D  •;;;;;;••  OB 


■  *  2  s'  si  •  •  •  fc  1  !  :  :  I  ! 


•woo     ooaoao"*'*e»»'*«»- 


ovH      iac9*H      akoont»neo 


ft^n     SmeoScQ^^-^^^^m^^     ^&$     eSo 


I 


la 


la 


I 


'ii 


,&««      mrieiconeociricicicieociei     vieon 

"^  »  >•  II  ii  II  II  II  II  11  II  II  II  II  II  II  II  II  II 


i  iiiiiiiiiiiiii  Hi 


CO  CO  CO  CQ  CO  CO 

II  II  II  II  II  II 

^  •-)  r-t  -H  iH  p-l 

e^  esi  cj  C4  cj  e4 

iiiiii 


I" 


■' CO  o  ^  in  00  lA '<i*  CO  CO '<#  o  «D  n      eoe»'^      »co'*«eeoio 
«cocococoe4eoee^eoeo99C4co      eoeoco      meocoeScoco 


irj     eJcJdcJcJ^cocico'coMc^^eJ     ncIH     e4esic4cQe4ci 


igiiii§§ii§§g§ 

r-T^o  o  ^co  1;  00  t^oo  t^oor-^r^ 


'*"*-♦   <*  >*  <* -m -«  •* 


4i 


I 


III 


iiilliisiisiii 


sss 


iii  isisii 


^is|gi 


l§  §§iii§ggii§iii  III  %iiiH 

1^  3S'^S3^S"S§S'S'SS'S  s'S's'  S'S'S^S's" 


lO  «D  t9  «>  C0  «> 


|5 


it 


elesicJe4c4cJe«e4c<ie<ie4e4e>ic4 


S3S 


iot«r«aot«t« 
c4  04  e4  e^  04  cj 


M    B5fc>Pp^«0«HP»iOPk    owm    h^mhn^ 


i-H  03  CO  :f  ^  o  t«  go  e»  o  p-t  e>4  CO '^     ujet^     aeao^e«ico 

§§§ii§§i§iisii  Ui  iiiiii 


310 


CHAIN,  CABLE,  8HACKELS,  AND  SWIVELS, 


.s 

§ 

1 


I 


^lss§^^  s^^s^ssll  a       SSSSSSSS) 


eS  S*  C4  C'l  ^  S  n 


If 


00  (DO  O 


sis; 

s>; 
s;s" 


:  :  :  :|     :  :  :  :  :  :®    §., 


:*:  ;5ij _    _ 

:*  :  :»|  :  i  i  :  :  i-ta  . 

c«B  t  coc  «  ;  •.  •  a  • 


p. 


•Si 


iiil 


g§*igo  :  2.2 


:pH    ^ 


Pb  : 


p^  ^  ^       ^St4 


s  2  • 


£  • 

'12 


«*oroa»<Mr>  ■»«f^  e«- lo  H"  t*  n  « 

V 

QJ«C<0  nOOCQCO  C000W?0COWP3  CO 

^^  II  II  il  II  !l  I!  II  II  II  II  II  II  II 

^88322  85::SS8;3  ?. 

iiiii  iiiiiii  i 

ppqqS  p555S5S  5 


oi  e»  n  t«  ea  r.  r« 


oiAcocQoomm  o  o  -»•(-> 

eoo^c99ec«0  •*  eo  f-iio 

cocQMConcdc?  CO  rs  coco 

II  II  :i  II  i;  II  II  11  ii  II  I! 

S^SSSSi^  S  S  8S 


iiiiiii   j   J  ij 

dSqSsSS     a     o  pa 


^ooooio     ciootoaooot^ 


ii 

55 


gclcie^eoe^     eo  cj  <n  c4  co  g4  ci 


e«sco*e«ie«evieoe>i5*c^ 


S    S5^ 


1ii§g§  Iiiiiii 


i 


S8'         9SS555528 


5t*3»-^OC 


5 

o 


^S82g| 


3^t«t«0 


£S§i§M  S^I^Sii  S 


ii§i§§§ 


2    Si    gg 


^  9  S 


I 


I 


-888.^18    8|||88i 


oe^^o  o»  coo 

SS'S'S'S'lSS 


i  i! 


S  s;ss  3? 


8888588       I       8    88 

00  O  !>•  -<  »o  M  O  3  I-        •-•  "* 

S«co8fi»M  «  CO      rt «» 


ill 


6^ 


ift  lO  .-<  •-n'5  5>  lO 


•^  ■«••«* 'tf '^ -J  «><         "«rf 


-4     -4^     4^ 


^miAtAiAiA      tn  o  o  »n  ta  lO  o 


^pqopM  ^^^S^ii^a  ^ 


ei  ci  ci  cj  c«  cj  ci         cj         e4     e4?i 


^'  «M  P3 


•-t  ^  f-4  *i4  •-•  rH  1-I  M 

<D  «0  «9  49  «D  <D  <D  <D 


%l 


CHAIN,  CABLE,  8HACKELS,  AND   SWIVELS. 


311 


PEOOF   STEE88  OF    15,000  POUHDS  APPLIED  TO  f'  CHAIH  FOE 
8'   BAEBETTE  CAEEIAOE. 

No.  6858. 

6,000  ponnds  applied  to  section  about  12  feet  long;  increased  to 
7,000  pounds  and  an  apparent  set  of  ".23  obtained,  due,  it  was  thought, 
to  end  fastenings  yielding. 

100-inch  gauge  rod  now  applied  to  the  chain  and  observations  began 
under  load  of  0,000  pounds. 


Applied 
loads. 

Length  of 

Elongation 

lOOinch 

in  lUO 

Bemarks. 

section. 

inches. 

Pounds. 

Inches. 

0,000 

100 

0. 

7,000 

100.02 

.02 

8,000 

100.06 

.06 

0,000 

100.10 

.10 

10.000 

100.15 

.15 

11.000 

100.21 

.21 

12,000 

100.27 

.27 

13,000 

100.42 

.42 

14, 000 

100. 70 

.70 

15,00C 

101. 36 

1.33 

Maximum  load. 

12.000 

101.30 

1.30 

6,000 

101. 14 

1.14 

SECOND  SECTION  TESTED. 


1,000 

100. 

0. 

2,000 

100.11 

.11 

3,000 

100.15 

.15 

4,000 

100.20 

.20 

5.000 

100.26 

.26 

6,000 

100.31 

.31 

7,000 

100.38 

.38 

8,000 

100.42 

.42 

9,000 

100.44 

.44 

10,000 

100.49 

.49 

11,000 

100.52 

.52 

12,000 

100.60 

.60 

13,000 

100.71 

.71 

14,000 

100.92 

.92 

15,000 

101.48 

1.48 

Haximam  load. 

12,000 

101.40 

1.40 

6,000 

101.25 

1.25 

1,000 

101.05 

1.05 

COLUMNS. 


OAST   IRON"   AI^D    SPRUCE. 
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COLUMNS. 


815 


CAST  ntOV  COLVHir. 

No.  5938. 


120:05 


Sectional  area,  17  square  inches. 
Weight,  500  pounds. 
Gauged  length,  100  inches. 


3.35 


Applied  loads. 

In  gauged  length. 

Deflections  at  middle. 

Remarks. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

Horizontal. 

Vertical. 

Pounds. 
8,500 
17,000 
34,000 
51,000 
68,000 
85,000 
102,000 
119,000 
136,000 
153,000 
170,000 
187,000 
204,  000 
221.000 
238.000 
255.000 
272,000 
289,000 
306.000 
823. 000  > 
340,000 
357.000 
374.000 
891.000 
408,000 
425,000 
442.000 
459.000 
476.000 
493.000 
510,000 
527,000 
544,000 
561.  (>0O 
566.700 
566.800 

566,700 
566.600 
560,400 
566,100 
565.700 
665.200 
564,600 
563,000 

400,000 

557,700 
657.200 

PoundM. 

500 

1.000 

2.000 

3,000 

4.000 

5,000 

6,000 

7,000 

8,000 

9.000 

10,000 

11,000 

12.000 

13.000 

14,000 

15.000 

16,000 

17,000 

18,000 

19,000 

20.000 

21, 000 

22.000 

23,000 

24.000 

25,000 

26.000 

27,000 

28,000 

29.000 

30.000 

31,000 

32,000 

33,000 

Inches. 
0. 

.0032 
.0093 
.0157 
.0225 
.0298 
.  0373 
.0455 
.0530 
.0609 
.0688 
.0769 
.0853 
.0936 
.1023 
.1110 
.1204 
.1295 
.1390 
.1494 
.1597 
.1713 
.1816 
.1948 
.2080 
.2234 
.24:^0 
.2592 

'   Inches. 
0. 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inches. 

0. 

0. 

0. 

0. 

0. 

0. 
.01 
.02 
.02 
.02 
.02 
.02 
.02 
.03 
.03 
.03 
.04 
.04 
.05 
.05 
.06 
.07 
.08 
.09 
.10 
.11 
.12 
.14 
.17 
.22 
.24 
.29 
.40 
.66 

1.03 

1.10 

1.15 
1.20 
1.25 
1.30 
1.35 
1.40 
1.45 
1.50 

Initial  load. 

Deflection  sets. 
HoriEontal.      Vertical. 
0.                    0. 

0.              ".01 

0*              ".02 

0.              ".  05 
0.               ".  08 

Ultimate  strength. 

Rested  1  hour  under  this 
load. 

.0018 

.0054 

.0112 

.0235 

.0498 

.0685 



33,340 

0. 
0. 

1.60 
1.65 
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COLT7MN8. 
No.  593S— Gontinned. 


AppUed  loads. 

In  ganged  length. 

Deflections  at  middle. 

Kemarks. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

Horizontal. 

Vertical. 

Pounds. 
556,500 
554,600 
552.200 
650,200 
547,500 
538.300 
521,000 
506,000 
8,500 

Poundt. 

Inch. 

Ineh. 

Inch, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inches. 
1.70 
1.80 
1.00 
2.00 
2.10 
2.50 
3.00 
8.20 
2.40 

Test  discontinued. 

Golumn  failed  by  triple  flexure.  Spongy  metal  on  the  concave  side 
of  the  bent  column  in  the  vicinity  of  two  f "  pins  used  for  supporting 
the  core  of  the  casting  and  located  1  foot  each  side  of  the  middle  of 
the  length  of  the  column. 

Kear  one  f  pin  there  was  a  blowhole  i^'  diameter,  and  near  the 
other  pin  a  blowhole  If  diameter,  located  just  below  the  outer  surface 
of  the  casting.  This  spongy  metal  appeared  to  influence  the  manner 
of  failure,  the  metal  yielding  in  this  vicinity. 


CAST  isov  coLviar. 

No.  5939. 


..^ 


5^^ 


i 


^^ 


i^o" 


."62 


Sectional  area,  17.45  square  inches. 
Weight,  517  pounds. 
Gauged  length,  100". 


AppUed  loadB. 

In  ganged  length. 

Bemarks. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

Horizontal. 

Vertical. 

Pounds. 

8.725 

17,450 

34,900 

52. 350 

00,800 

87.250 

104,700 

122, 150 

139, 600 

157.  050 

174.500 

191,  050 

209,400 

Pounds. 
500 
.1,000 
2,000 
S.000 
4,000 
6,000 
6,000 
7.000 
8,000 
9.000 
10,000 
11,000 
12,000 

Inch. 

0. 

.0032 
.0004 
.0159 
.0228 
.0301 
.0371 
.0446 
.0521 
.0597 
.0673 
.0751 
.0825 

Inch. 
0. 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inltialload. 

Deflection  sets. 

Horisontal.    Vertical. 

0.                   0. 

0.                 a 

.0022 

.0057 

COLUMNS. 
No.  6939 — Continued. 
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Applied  loads. 

In  gauged  length. 

Deflections  at  middle. 

Romarks. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

Horizontal. 

VerUcal. 

Pounds. 
226.850 
244,300 
261.750 
279,200 
296.650 
314. 100 
331.550 
349.000 
366,450 
383.900 

Pounds. 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19.000 
20,000 
21.000 
22.000 

Inch. 
.0904 
.0983 
.1063 
.1147 
.1228 
.1308 
.1393 
.1487 
.1578 
.1668 
.1763 
.1864 
.1976 
.2092 
.2188 
.2316 
.2445 
.2678 
.2749 
.2911 
.3088 

Inch. 

Inches. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 
.01 
.01 
.01 
.01 
.01 
.01 
.01 
.01 
.01 
.01 
.01 
.01 
.01 
.01 
.0 

—  .03 

—  .10 

—  .18 

—  .31 

—  .61 

—  .71 

—  .77 

—  .86 

—  .92 
—1.00 
—1.08 
—1.19 

—1.31 
—1.48 
—1.58 
-1.95 
—2.50 
—3.30 
-8.43 

Inch. 

0. 

0. 

0. 

0. 

0. 
.01 
.01 
.02 
.02 
.02 
.02 
.03 
.03 
.03 
.03 
.03 
.04 
.04 
.05 
.06 
.07 
.10 
.11 
.18 
.17 
.20 
.24 
.30 
,30 
.31 
.32 
.32 
.33 
.34 
.34 

.34 
.36 
.37 
.40 
.44 
.60 
.01 

0.                    0. 

0.                    0. 

0.                    0. 

0.                       ".  01 
0.                       ".  03 

Ultimate  strength. 

.0107 

.0181 

401,  350             2:i.  000 

418, 800 
436, 2.50 
45:*,  700 
471. 150 
488,600 
506.050 
523,500 
540,950 
558.400 
575,850 
693,800 
610.750 
628,200 
645,650 
663,100 
680,550 
606,000 
700.000 
701,000 
702,000 
703,000 
704,000 
706,000 
706.330 

706,000 
705,000 
704.000 
701,000 
602.100 
670,000 
665,200 

24,000 
25,000 
26,000 
27,000 
28,000 
29.000 
30.000 
31,000 
32,000 
33,000 
34,000 
35.000 
36.000 
37,000 
38.000 
39,000 
40,000 

.0312 

.0563 

.0647 

40,480 



Column  failed  by  triple  flexure. 

When  the  middle  deflection  reached  3'^43  the  metal  on  the  convex 
side  fractured  by  tension;  the  test  was  then  discontinued. 
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COLUMNS. 

SPRUCE  POST. 

No.  6013. 


120 


Weight,  204  pounds. 

Specific  gravity,  .4814. 

Average  uumber  of  rings  per  inch,  16. 

Sectional  area,  97.6  square  inches. 

Season  cracks  extend  from  end  to  end  of  post. 

Gauged  length,  50". 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  square 
inob. 

Compres- 
sion. 

Set. 

Pounds. 

9,760 

19, 520 

29.280 

89,040 

48,800 

58.560 

68,320 

78,080 

87,840 

97.600 

117, 120 

136, 640 

156.160 

175, 680 

195,200 

214,720 

234.240 

PoundM. 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1,000 

1,200 

1,400 

1.600 

1,800 

2.000 

2,200 

2,400 

Inth. 

0. 

.0035 
.0072 
.0108 
.0144 
.0179 
.0215 
.0251 
.0287 
.0324 
.0401 
.0474 
.0549 
.0629 
.0718 
.0850 

Inch. 
0. 

Initial  load. 

Snapping  sounds. 
Ultimate  strength. 

0. 

0. 

.0007 

Failed  by  crushing  fibers  at  a  group  of  knots  3  feet  from  end  of  post. 
The  knots  in  this  vicinity  were  \"  diameter.    Slight  crushing  of  fibers. 


TENSILE   TESTS   OF  WROUGHT-IRON  BOLTS. 
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BRICK  PIEKS. 


These  piers,  which  formed  a  part  of  the  testing  department  exhibit 
at  the  World's  Colnmbian  Exposition,  were  built  to  illustrate  certain 
features  in  brick-pier  construction. 

They  were  built  of  face  bricks  throughout,  equal  care  being  used  in 
laying  the  cores  of  the  solid  piers  and  the  outside  courses,  the  work- 
manship being  sui>erior  in  each  case. 

The  influence  of  the  quality  of  the  mortar  on  the  ultimate  crushing 
resistance  of  the  brickwork  is  well  shown.  The  16-inch  pier  laid  in 
lime  mortar  failed  at  335,900  pounds,  whereas  the  corresponding  pier 
laid  in  Neat  Portland  cement  sustained  791,200  pounds— over  two  and 
one-third  times  the  strength  of  the  former. 

The  pier  laid  in  Neat  Portland  cement  was  the  more  rigid,  as  shown 
by  the  following  comparisons,  the  compressions  and  permanent  sets 
being  taken  on  a  gauged  length  of  50". 


AppUed 
loads. 

Pier  laid  in— 

Remarks. 

Lime  mortar. 

Neat  Portland  cement. 

Compres- 
sion. 

Permanent 
set. 

Compres- 
sion. 

Permanent 

set. 

Pounds. 
10.01)0 
100,000 
200.000 
300,000 
600,000 
700,000 
750,000 

Jnch. 

Inch. 

Inch. 

Inch. 

Initial  load. 

1 

.0440 
.1170 
.2199 

.0207 
.0638 

.0137 
.0318 
.0405 
.1089 
.1318 
.1457 

.0013 
.0040 
.0069 

.  0189    i                                                                   1 

.0250 

A 12"  hollow  pier  was  laid  up  in  Keat  Portland  cement,  which  gave  an 
ultimate  resistance  of  3,214  i)onnds  per  square  inch,  closely  agreeing  in 
strength  per  square  inch  with  the  16"  pier  laid  in  the  same  kind  of 
mortar. 

Another  hollow  pier  was  constructed  in  which  the  bricks  were  laid 
on  edge.  The  outside  dimensions  were  10".2  by  10".15,  and  the  ulti- 
mate resistance  of  this  pier  was  4,623  pounds  per  square  inch,  the  t/Otal 
number  of  pounds  being  323,100 — figures  strikingly  near  the  total  num- 
ber of  pounds  sustained  by  the  16"  pier  which  was  laid  in  lime  mortar. 

Pier  No.  6007,  laid  in  lime  mortar,  had  a  base  16"  by  16"  eleven 
courses  high,  which  was  drawn  in  on  two  sides  to  a  top  section  8"  by  16". 

During  the  test  the  larger  section  of  the  base  fractured;  no  cracks 
developed  in  the  top  section.  The  weakness  of  the  base  of  this  pier 
and  the  great  strength  of  the  10"  pier  having  bricks  laid  on  edge  are 
attributed  to  the  variation  in  transverse  strength  of  the  bricks  accord- 
ing to  the  manner  of  laying  and  to  the  influence  of  the  quality  of  the 
mortar  employed  in  the  two  instances. 

Pier  No.  6008,  laid  in  Neat  Portland  cement,  which  had  a  base  16"  by 
16"  and  was  drawn  in  to  an  8"  pier  at  the  top,  failed  in  the  top  section. 

In  this  pier  a  greater  difl'erence  in  sectional  area  existed  between 
the  top  and  the  base,  and  the  latter  was  not  injured  by  the  test. 
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BRICK  PIERS. 


No.  6011. 

16''  Face  Brick  Pier. 

Built  of  40  courses  of  face  brick  laid  in  lime  mortar. 

Solid  coi*e  of  face  brick  laid  in  lime  mortar. 

Age  when  tested,  2^  months. 

Total  weight,  1,777  pounds. 

Weight  per  cubic  foot,  126.8  pounds. 

Total  height,  96".37. 

Sectional  area;  15".90  by  16".80=251.2  square  inches. 

Average  thickness  of  joints,  -^". 

Gauged  length,  50". 


Applied  loads. 

In  ganged  length. 

Bemarks. 

Total. 

'''^ssr' 

Compres- 
Bion. 

Set. 

Pounds. 
10,000 
12,000 
14, 000 
16,000 
18.000 
20,000 
22,000 
24,000 
26.000 
28,000 
30,000 
32,000 
34,000 
86. 000 
38,000 
40.000 
40,000 
42,000 
44,000 
46,000 
48,000 
50,000 

PoimcU. 

Inch. 

0. 

.0002 
.0004 
.0007 
.0010 
.0014 
.0020 
.0025 
.0032 
.0039 
.0046 
.0056 
.0066 
.0073 
.0080 
.0089 
.0094 
.0101 
.0108 
.0121 
.0130 
.0138 
.0146 
.0168 
.0176 
.0180 
.0185 
.0194 
.0220 
.0244 
.0278 
.0306 
.0350 
.0379 
.0409 
.0440 
.0488 
.0611 
.0539 
.0575 
.0009 
.0633 
.0659 
.0686 
.0726 
.8760 
.0814 
.0890 

.0945 
.1055 
.1102 
.1170 
.1151 
.1122 
.1088 

Inch. 
0. 

Initialload. 

Do. 

Do. 

Do. 

Cracks  in  the  fonrteenth  and 
ooone  from  bottom. 

twenty-second 

.0001 

.0013 

.0032 

.0054 

50,000 

62,000 
54,000 
56,000 
58,000 
60.000 
65,000 
70.000 
75,000 
80,000 
85,000 
90.000 
95,000 
100,000 
105,000 
110,000 
115, 000 
120,000 
120,000 
125,000 
130,000 
135,000 
140,000 
140,000 
150,000 
160,000 

170,000 
180,000 
190,000 
200,000 
180,000 
160,000 
140,000 

.0084 

.0135 

.0207 

.0281 

.0366 



' 

Tests  of  Metals,  1898. 
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AppUed  loads. 

In  gauged  length. 

1 
Kemarka. 

TotAl. 

Per  square 
inch. 

Compreii- 
aion. 

Set. 

Pounds. 
120.000 
100,000 
80.000 
60,000 
40,000 
20,000 

20,000 
40,000 
60.000 
80,000 
100,000 
120,000 
140,000 
160,000 
180,000 
200,000 
210,000 
220,000 
230.000 
240,000 
250.000 
260,000 
270,000 
280,000 
200,000 
300.000 
810.000 
835,900 

Pounds. 

Inch. 
.1051 
.1010 
.0961 
.0903 
.0828 
.0720 

.^ 

.0776 
.0851 
.0914 
.0970 
.1020 
.1066 
.1113 
.1195 
.1270 
.1304 
.1339 
.1406 
.1488 
.1583 
.1694 
.1755 
.1855 
.1969 
.2079 
.2199 

Inch. 

Ultimate  strength. 

.0638 

1,337 

Pier  failed  by  the  development  of  longitudinal  cracks  and  the  partial 
crushing  of  individual  bricks. 

After  cracks  first  began  to  appear  they  developed  with  increasing 
frequency  as  the  maximum  load  was  approached.  When  the  maximum 
load  was  reached  the  majority  of  the  bricks  were  fractured. 


326 


BRICK   PIERS. 


1^0.  6012. 

16"  Face  Brick  Pier. 

Bnilt  of  40  courses  of  face  brick,  laid  in  Neat  Portland  cement. 

Solid  core  of  face  brick,  laid  in  Neat  Portland  cement. 

Age  when  tested,  2J  months. 

Total  weight,  1,863  pounds. 

Weight  per  cubic  foot,  135.6  pounds. 

Total  height,  96".29. 

Sectional  area,  15".7  by  15".7  =  246.5  square  inches. 

Average  thickness  of  joints,  t^-". 

Gauged  length,  50". 


Applied  loads. 


Total. 


Poundg. 
lU.OOO 
20,000 
30,000 
40,000 
50,000 
60,000 
70,000 
80,000 
90,000 
100,000 
110,000 
120,000 
130,  OUO 
140.000 
150,000 
160,000 
170,000 
180, 000 
190,000 
20U,  000 
200, 000 
210.000 
220,000 
230,000 
240,000 
250,000 
260.000 
270,000 
280,000 
290,000 
300,000 
250,000 
200,000 
150,000 
100,000 
50,000 
60,000 
100.000 
150,000 
200,000 
250.000 
300,000 
810,000 
320,000 
330,000 
840,000 
850.000 
360,000 
370,000 
380,000 
390,000 
400,000 
400,000 
410,000 
420,000 
430,000 
440,000 


Per  aanare 
incb. 


Pound*. 


In  ganged  length. 


Compres- 
sion. 


Inch. 

0. 

.0006 
.0018 
.0032 
.0049 
.0066 
.0083 
.0102 
.0119 
.0137 
.0155 
.0171 
.0192 
.0206 
.0223 
.0241 
.0263 
.0279 
.0295 
.0318 
.0325 
.0342 
.0357 
.0371 
.0389 
.0404 
.0421 
.0439 
.0457 
.0474 
.0495 
.0444 
.0382 
.0317 
.0245 
.0157 
.0142 
.0229 
.0302 
.0371 
.0435 
.0506 
.0537 
.0548 
.0563 
.0677 
.0596 
.0612 
.0630 
.0647 
.0669 
.0686 
.0701 
.0719 
.0736 
.0755 
.0771 


Set. 


Inch. 
0. 


.0002 


.0013 


.0040 


.0069 


.0107 


Bemarks. 


Initlalload. 


Second  application  of  load. 


Do. 


Do. 
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Applied  loadB. 

In  gnaged  length. 

RemarkB. 

Total. 

Per  Bonare. 
inch. 

Coropren- 
Bion. 

Set. 

Pounds. 
450,000 

460,000 
470,000 
480.000 
400,000 
500,000 
500.000 
610,000 
520,000 
530.000 
510.  OOU 
550.000 
560,000 
570.000 
580,000 
590,000 
600.000 
600.000 
610,000 
620,000 
630,000 
640.000 
650,000 
660.000 
670,000 
680,000 
600,000 

700,000 
700.000 
710,000 
720,000 
750,000 
791,200 

Pounds. 

Inch. 
.0780 

.0813 
.0830 
.0850 
.0865 
.0880 
.0904 
.0024 
.0940 
.0961 
.0978 
.0994 
.1011 
.1030 
.1049 
.1066 
.1089 
.1118 
.1135 
.1154 
.1172 
.1190 
.1209 
.1229 
.1248 
.1274 
.1295 

.1318 
.1369 
.1392 
.1413 
.1457 

Inek. 

Brick  in  tenth  coutbo  from  bottom  Blightly 
flaking. 

Second  application  of  load. 

Brick  in  fortieth  oonrse  flaking  Blightly. 
Second  application  of  load. 

Brick  cracked  in  twenty -Beoond  and  twenty^ 
third  couraea. 

Second  application  of  load. 
Ultimate  Btrength. 

.0148 

.0189 

.0250 

3,200 

Developed  longitudinal  cracks  and  partial  crushing  of  bricks. 

The  chief  injury  occuiTed  near  the  middle  of  the  height  of  the  pier. 


'328  BRICK  PIERS. 

No.  6010. 
12"  Face  Brick  Pier,  Hollow  Gore. 

Built  of  31  courses  of  face  brick  laid  in  Keat  Portland  cement. 

Age  when  tested,  2^  months. 

Total  weight,  665  x>ounds. 

Weight  per  cubic  foot,  131.8  pounds. 

Total  height,  73".26. 

Square  inches. 

Outside  dimensions,  11".68  by  11".68 136. 42 

Core,  4'M8  by  4'M8 17. 47 

Sectional  area 118. 96 

Average  thickness  of  joints,  A". 
Ganged  length,  50''. 


Applied  loads. 


Total. 


Per  sanare 
inon. 


In  ganged  length. 


Compres- 
sion. 


Set. 


Bemarks. 


Poundt. 
5,0U0 
6,000 
7,000 
8.000 
9,000 
10,000 
12,000 
U,000 
16,000 
18,000 

ao.ooo 

22,000 
24,000 
26.000 
28.000 
80,000 
34,000 
88,000 
42,000 
46,000 
50,000 
S4,000 
58,000 
62,000 
66.000 
70,000 
74,000 
78.000 
82,000 
86,000 
90,000 
94,000 
98,000 
100,000 
110,000 
120,000 
130,000 
140,000 
150,000 
160,000 
170,000 
180.000 
190,000 
200,000 

160,000 
100.000 
50.000 
50.000 
100.000 
150,000 


Poundt. 


Inch. 

0. 

.0002 
.0004 
.0006 
.0009 
.0013 
.0020 
.0029 
.0037 
.0047 
.0057 
.0065 
.0074 
.0082 
.0091 
.0101 
.0122 
.0141 
.0162 
.0179 
.0199 
.0219 
.0236 
.0253 
.0270 
.0286 
.0310 
.0824 
.03^9 
.0358 
.0375 
.0398 
.0413 
.0420 
.0458 
.0498 
.0533 
.0675 
.0611 
.0669 
.0701 
.0740 
.0775 
.0820 

.0710 
.0576 
.0419 
.0390 
.0555 
.0695 


Inch. 
0. 


.0001 


.0005 


.0014 


.0038 


.0056 


.0077 


.0068 


.0122 


.0178 
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AppUed  loAdB. 

In  ganged  length. 

Kemarke. 

Total. 

Per  square 

CompreB- 
lion. 

Set. 

Pounds. 
200,000 
210,000 
220,000 
230,000 
240,000 

250,000 
260,000 
270,000 
280,000 
290,000 
300,000 

250.000 
200,000 
150.000 
100,000 
50,000 
50,000 
100,000 
150,000 
200.000 
250,000 
300,000 

310,000 
320,000 
330,000 
840,000 
350,000 
360,000 
370.000 
380.000 
382,400 

Pounds. 

Inch. 
.0636 
.0874 
.0905 
.0940 
.0976 

.1021 
.1097 
.1128 
.1160 
.1195 
.1251 

.1147 
.1030 
.0896 
.0748 
.0568 
.0528 
.0705 
.0858 
.1000 
.1134 
.1278 

.1400 
.1429 
.1459 
.1496 
.1531 
.1584 
.1641 
.1720 

Inch. 

Brick  in  tenth  oonree  from  top  of  pier  flakes 
at  edge. 

Five  bricks  cracked;  three  near  the  middle  of 
height  of    pier,  two  cracks    in    flfth  and 
seventh  courses  from  the  top,  respectively. 

Ultimate  strength. 



.0218 

.0283 

............ 

8,214 

Cracks  developed  rapidly  near  the  close  of  the  test.  The  test  was 
discontinued  immediately  after  passing  the  maximum  load.  Cracks 
were  formed  and  sides  of  bricks  flaked  off  in  fifty  places^  generally  dis- 
tributed over  the  pier. 
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Ko.  6009. 

10"  Faoe  Brick  Pier,  Hollow  Core  (bricks  laid  on  edge). 

Built  of  18  courses  of  face  brick,  laid  in  Keat  Portland  cement. 

Age  when  tested,  2^  months. 

Total  weight,  379  pounds. 

Weight  per  cubic  foot,  132.1  pounds. 

Total  height,  70".92. 

SqnAre  inches. 

Outside  dimensions,  10".2  by  10'M5 103. 53 

Core,  5".8  by  5".8 33. 64 

Sectional  area 69. 89 

Average  thickness  of  joints,  ^^". 
Gauged  length,  50". 


Applied  loads. 


Total. 


In  gauged  length. 


Per  Bouare     Coraprea- 
incD.  aion. 


Set. 


Keniarkfl. 


Pound*. 
5.000 
6.U00 
7,000 
8,000 
9.000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
15.000 
16,000 
17.000 
18,000 
19,000 
20,000 
21.000 
22,000 
23,000 
24,000 
25,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30.000 
30.000 
32,000 
34,000 
36,000 
38,000 
40,000 
40,000 
42,000 
44,000 
46,000 
48.000 
50.000 
50.000 
52,000 
54,0C0 
66,000 
58,000 
60,000 
60,000 
62,000 
64.000 
66,000 
68,000 
70.000 
70,000 
72.000 
74,000 


Pound*. 


Inch. 

0. 

.0004 
.0006 
.0010 
.0014 
.0018 
.0022 
.0025 
.0028 
.0033 
.0037 
.0039 
.0044 
.0048 
.0055 
.0060 
.OOftI 
.0073 
.0076 
.0082 
.0087 
.0094 
.0095 
.0100 
.0105 
.0109 
.0114 
.0119 
.  0122 
.0131 
.0141 
.0151 
.0161 
.0171 
.0174 
.0182 
.0191 
.0202 
.0213 
.0219 
.0226 
.0234 
.0242 
.0249 
.0257 
.0267 
.0270 
.0280 
.0288 
.0294 
.0302 
.0314 
.0316 


Inch. 
0. 


Initial  load. 


.0001 


Second  application  of  load. 


.0007 


.0018 


.0024 


.0034 


.0044 


.0051 


.0059 


Bo. 


Do. 


Bo. 


Ba 


Bo. 


Ba 
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Applied  loads. 


In  gaaged  length. 


I 


Total. 


Per  mnare    Compree- 


1      inch. 


aion. 


Pounds. 

76,000  ! 
78,000  I 
80,000  ' 
82,000  > 
84.000 
86,000 
88,000 
90.000 
92,000 
94.000 
96,000 
98.000 
lOO.OOO 
102,000 
104.000 
106.000 
108,000 
110,000 
110,000 
112.000 
114,000 
116.000 
118.000 
120,000 
122.000 
124,000 
126.000 
128.  (H)0 
130.000 
130,000 
134,000 
138,000 
142,009 
146,000 
150,000 
150,000 
154,000 
158.000 
162, 000 
166.000 
170,000 
174,000 
178,000 
182,000 
186,000 
190,000 
190,000 
194,000 
198,000 
200,000 
200,000 
204,000 
208,000 
212.000 
216,000 
220,000 
224,000 
228.000 
232,000 
236.000 
240,000 
823,100 


Pounds. 


4,623 


Inch. 
.0341 

.o:i50 
.  i»:j.">8 
.0)69 
.0376    , 
.0:W5    I 

.a59ri   ! 

.0403     I 

.0413 

.0422 

.0430 

.0436 

.0446 

.0461 

.0466 

.0475 

.0484 

.0491 

.0494 

.0504 

.0511 

.0519 

.0524 

.05:U 

.6548 

.0556 

.0565 

.0,570 

.0576 

.0582 

.0595 

.0011 

.0625 

.0644 

.0660 

.0662 

.0680 

.0694 

.0731 

.0742 

.0758 

.0778 

.0792 

.0805 

.0821 

.0835 

.0845 

.0865 

.0879 

.0888 

.0893 

.0905 

.0922 

.0937 

.0954 

.0070 

.0988 

.1004 

.1020 

.1040 

.1059 


Set. 


Inch. 


Remarka. 


Second  application  of  load. 


.0075 


.0082 


.0104 


.0118 


.0144 


.0152 


.0164 


.0200 


Do. 


Da 


Da 


Do. 


Do. 


Micrometer  remored. 
Ultimate  strength. 


Under  256,000  pounds  compression,  one  brick  near  the  middle  of  the 
height  of  the  pier  flaked  off  at  the  edges.  As  the  maximum  load  was 
approached  longitudinal  cracks  opened  near  the  middle  of  the  height 
of  the  pier  and  a  second  brick  flaked  off'  at  the  edges  and  side. 

At  the  time  of  reaching  the  maximum  load  there  was  a  sudden 
development  of  cracks,  whereupon  the  load  was  immediately  released 
and  test  discontinued. 
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Longitudinal  cracks  were  found  in  nine  bricks,  all  near  the  middle 
of  the  pier.  It  was  a  peculiarity  of  these  cracks  that  all  did  not  follow 
in  continuation  of  the  end  joints  of  adjacent  courses  of  the  bricks. 

Ko.  6007. 

8"  by  16"  Face  Brick  Pier  with  16"  BiiSB. 

Built  of  30  courses  of  face  brick,  laid  in  lime  mortar. 
Age  when  tested,  2 J  months. 
Total  weight  of  pier,  938  pounds. 
Weight  per  cubic  foot,  126.8  pounds. 
Total  height,  72".26. 

Square  inohM. 

Sectional  area,  upper  section,  15".8  by  7".8 123. 24 

Sectional  area,  base,  16".9  by  16".9 262. 81 

Average  thickness  of  joints,  t^". 
Gauged  length,  60". 


Applied  loads. 

In  gau/ced  length. 

Bemarks. 

ToUl. 

Per  square 
Inch. 

Compres- 
sion. 

Set. 

Pounds. 

6, 000 

8,000 

10,000 

12,000 

14,000 

16.000 

18,000 

20,  000 

22.000 

24.000 

26,000 

28, 000 

30, 000 

32,000 

34,000 

36,000 

88,000 

40,000 

44,000 

48,000 

52,000 

66,000 

60,000 

64,000 

68,000 

72.000 

76,000 

80,000 

80,000 

84,000 

88,000 

92,000 

96,000 

100,000 

100,000 

104,000 

108.000 

112,000 

116,000 

120,000 

124,000 

128,000 

182,000 

136,000 

140.000 
144,000 
148,000 

152,000 

Pounds. 

Inch. 

0. 

.0003 
.0010 
.0017 
.0025 
.0034 
.0042 
.0055 
.0072 
.0085 
.0100 
.0116 
.0135 
.0152 
.0174 
.0189 
.0212 
.0229 
.0276 
.0313 
.0352 
.0410 
.0450 
.0520 
.0571 
.0597 
.0639 
.0689 
.0724 
.0760 
.0795 
.0814 
.0886 

!0985 
.1021 
.1061 
.1098 
.1140 
.1204 
.1260 
.1330 
.1410 
.1490 

.1579 

.1703 
.1781 

Inch. 
0. 

Initial  load. 

SMsond  application  of  load. 
Do. 

Cracks  a,  b,  c,  and  d  in  sight  on  one  face.    An 
obUqne  seam  deTelopedin  other  aide  of  pier, 
as  shown  on  sketch. 

Cracks  extend  entire  length  of  baae  section. 
Ultimate  strength. 
On  upper  section. 
On  base. 

.0011 

.0098 

.0226 

.0364 

.0615 

.0666 

( 

I       1.233 
(          601 
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Pier  failed  by  development  of  cracks  in  base  section. 

The  general  direction  of  the  cracks  was  longitudinal  to  the  pier, 
beginning  in  the  contracting  section  between  the  base  and  top  sections 
and  extending  somewhat  obliquely  outward  near  the  base. 

The  cracks  were  approximately  in  two  planes  forming  the  prolonga- 
tion of  the  two  opposite  broad  faces  of  the  top  section,  and  cracks  were 
visible  only  on  the  two  sides  of  the  pier  cut  by  these  planes. 

With  the  exception  of  the  crack  which  opened  slightly  in  a  brick  in 
next  to  the  top  course  at  120,000  pounds'  compression,  and  flaking  off 
at  A  A  at  the  lower  course  of  the  top  section,  the  failure  of  the  pier 
was  confined  to  the  base  and  contracting  sections. 


No.  6008. 

8''  Facb  Bbiok  Pier  with  16"  Base. 

Built  of  31  courses  of  face  brick,  laid  in  Neat  Portland  cement. 
Age  when  tested,  2^  months. 
Total  weight  of  pier,  648  pounds. 
Weight  per  cubic  foot,  129.7  pounds. 
Total  height,  73".86. 

Square  inches. 

Sectional  area,  upper  section,  7".70  by  7".70 69. 29 

Sectional  area,  base,  16".91  by  15".82 251. 69 

Average  thickness  of  joints,  -^^". 

Under  160,000  pounds'  compression  cracks  were  opened  in  the  second 
and  fourth  courses  above  the  junction  of  the  contracting  section  and 
the  top  section  of  the  pier. 

(  3,640  pounds  per  square  inch  on 
Ultimate  strength,  209,900  pounds,  <     upper  section. 

(  833  pounds  per  square  inch  on  base. 

Cracks  dividing  the  top  section  of  the  pier  into  a  clustered  column  of 
half  bricks  were  generally  formed. 

After  reaching  the  maximum  load,  the  stress  was  released  to  100,000 
pounds'  compression.  Loads  were  again  gradually  applied,  and  when 
the  stress  reached  180,000  pounds'  compression  the  top  section  yielded 
explosively,  fragments  flying  from  the  pier. 

The  load  was  immediately  reduced  and  test  discontinued. 

There  were  no  cracks  developed  in  the  contracting  and  base  sections. 
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C0MFSES8I0N  OF  SANDSTOHE  FOB  THE  ENOIHEEB  C0BP8,U.8.A. 

STONE  TO  BE  USED  AT  LOCK  NO,  S,  GREEN  RIVER, 


Stone  tested  on  bed. 


No.  of 
teat. 


6014 
6015 


6016 
6017 


6018 


Harks. 


No.  1,  Upper    Green 

Kiver 

No.  2,  South  CarroUtoD 

(light) 

No.  3,  South  OarroUtou 

(reddish) 

No.  4,   Eigenmann  A, 

Hollerhach 

No.6 


Dimensions. 


Height. 


Inches. 

2.76 

2.75 

2.78 

2.80 
2.75 


Compressed 
surface. 


Jnehes.   Inches. 


2.80 

2.80 

2.81 

2.79 
2.78 


2.80 

2.78 

2.75 

2.79 
2.80 


Sec- 
tional 
area. 


Sq.  in. 

7.84 

7.78 

7.73 

7.78 
7.78 


Pyramidal  fractures. 


First 
crack. 


Pounds. 

59,200 

50,020 

46, 110 

60,320 
57,090 


Ultimate  strength. 


Total. 


Pounds. 

59,200 

50,020 

46,110 

60,:ft0 
57,090 


Per 
square 
inch. 


Pounds. 

7,551 

0,545 

0.965 

7,753 
7.453 
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BELTHfO  TESTS. 

The  series  comprises  tests  of  single  and  double  leather  belting  in 
widths  from  2"  to  30",  4  and  6  ply  rubber  belting  in  the  same  widths  as 
the  leather,  and  3  and  4  ply  cotton  belting  from  2"  to  12"  wide. 

The  leather  belting  was  from  selected  stock,  and  represents  a  superior 
quality  of  material.  All  of  this  class  was  oak  tanned,  excepting  speci- 
men No.  6214,  which  was  a  semi  rawhide  stock. 

Each  of  the  single- thickness  leather  belts  had  a  cemented  scarf  joint; 
the  double  belts  had  a  scarf  joint  in  each  part. 

Tests  made  with  the  solid  leather  without  joints  are  so  described  in 
the  details  ^nd  indicated  by  a  footnote  in  the  tabulated  results. 

The  rubber  belting  was  made  from  32-ounce  duck. 

The  cotton  belting  was  of  a  woven  description,  the  wari)  having  9 
picks  per  inch,  the  filling  lOJ  picks.  The  warp  consisted  of  3  threads 
each  and  the  filling  12  threads  each,  of  a  finer  thread  than  the  warp. 

Specimen  No.  6213  was  made  of  duck  folded  in  width  and  the  several 
plies  stitched  together  longitudinally. 

During  the  tests  the  specimens  were  secured  in  the  testing  machine 
by  being  clamped  between  flat-faced  dies  covering  the  width  of  the 
specimen,  and  from  5"  to  10"  in  length. 

The  details  of  the  tests  include  measurements  showing  the  elongation 
of  the  belting  under  different  loads,  the  permanent  sets  when  the  loads 
were  released,  and  the  recovery  in  length  as  successive  decrements  of 
load  were  removed. 

The  recovery  in  length  was  more  or  less  sluggish,  and  the  influence 
of  time  was  noted  in  a  number  of  cases.  The  total  length  of  the  speci- 
men under  a  given  load  was  shown  to  depend  in  a  measure  upon  the 
preceding  treatment,  whether  the  loads  immediately  preceding  were 
greater  or  less  than  the  given  load. 

This  result  followed  from  a  retarded  recovery  under  diminishing  loads 
in  the  early  part  of  the  release;  ])roi)ortionally  a  more  rapid  recovery 
accompanied  the  release  of  lower  loads. 

The  influence  which  these  characteristics  have  on  the  behavior  of 
belts  under  difierent  tensions  and  speeds  will  be  recognized. 

After  completing  the  tests  of  the  plain  specimens,  the  fractured  ends 
were  laced  or  joined  together  after  different  styles  and  proportions  of 
lacing,  or  with  hooks,  studs,  or  plates,  and  their  strength  ascertained. 

In  a  few  instances  only  did  the  laced  specimens  reach  the  strength 
of  the  cemented  joints.  Generally,  it  may  be  remarked,  to  attain  the 
maximum  strength  in  a  laced  joint,  a  larger  number  of  lacings  are  re- 
quired than  are  commonly  used,  and  when  this  number  of  lacings  are 
used  the  loads  on  the  individual  parts  have  become  so  reduced  that 
single  lacing  is  sufficiently  strong  and  a  gain  in  flexibility  is  secured 
over  the  use  of  double  lacings. 

The  results  both  with  lacings  and  with  hooks  indicate  that  it  is  nec- 
essary to  subdivide  the  pull  on  the  joint  in  order  to  effect,  so  far  as 
possible,  a  uniform  distribution  of  the  load  over  the  full  width  of  the 
belting,  and  this  is  accomplished  by  using  a  large  number  of  lacings  or 
hooks.  Thus  it  was  shown  that  increasing  the  number  of  lacings  on  a 
12-inch  single  leather  belt  from  11  to  37  was  accompanied  by  a  gradual 
increase  in  the  strength  of  the  joint,  which  began  with  3,180  pounds  and 
finally  reached  6,054  pounds  tensile  strength. 
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Xo.  5969. 
2"  Single  Leather  Belting. 

Actual  dimensions : 

Length,  60". 

Width,  1".98. 

Thickness,  ".20. 
Sectional  area,  1".98  by  ".20  =  .396  square  inches. 
Total  weight,  13f  ounces. 
Weight  per  linear  foot,  2J  ounces. 
Length  between  jaws  of  machine,  38". 
Gauged  length,  30'^ 

[This  specimen  contains  a  scarf  cemented  joint  4|"  long  near  the  middle  of  its  length,  and  included 

within  the  gaaged  length.] 


Applied  loads. 

Total. 

Per  square 
inoii. 

Pounds. 
0 

Poundg. 

50 

100 

150 

200 

250 

300 

350 

400 

400 

500 

600 

700 

800 

900 

1,000 
1,998 

2,525 
5,045 

In  gauge<l  length. 


Blongation.        Set. 


Inches. 

0. 

.45 

.70 

.95 

1.13 

1.33 

1.51 

1.69 

1.87 

1.95 


2.40 
2.82 
3.11 
3.48 


Inch. 
0. 


.52 


Fractured  1"  from  face  of  jaws. 


Bemarks. 


=  11.6  per  cent. 

Tensile  strength.  Fractured  along  the  scarf 
joint.  The  longer  end  of  the  specimen  novr 
tested,  giving  the  strength  of  tne  leather. 

Tensile  strengtn  of  leather. 


LEATHER,  RUBBER,  AND  COTTON  BELTING. 

Ko.  5967. 

6"  Single  Leather  Belting. 

Actual  dimensions: 

Length,  60".20. 

Width,  6".07. 

Thickness,  ".22. 
Sectional  area,  6".07  by  ".22=1.34  square  inches. 
Total  weight,  2  pounds  11 J  ounces. 
Weight  per  linear  foot,  8.7  ounces. 
Length  between  jaws  of  machine,  36". 
Gauged  length,  30". 

[Has  a  scarf  joint  5|"  long  at  middle  of  length.] 
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Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Pounds. 
0 
100 
200 
300 
400 
500 

eoo 

700 
800 
900 
1,000 
1,200 
1.400 
1.600 
1,800 
2,000 
2,000 
2,200 
2,400 
2.600 

Pounds. 
0 

Inches. 
0. 
.28 
.58 
.78 
.95 
1.11 
1.24 
1.40 
1.51 
1.64 
1.76 
2.00 
2.21 
2.38 
2.63 
2.81 
2.88 
3.05 
3.23 
3.38 

0. 

Width,  5".96. 

Thin  part  of  scarf  has  begun  to  fracture. 

=  13,2  per  cent. 
Tensile  strength. 

.38 

.70 

.. 

1.21 

>      2.800 

3.58 

3,000 
3,200 
3,400 

3.78 
3.97 

2,537 

Fracture  at  the  scarf. 
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No.  5968. 
6"  Single  Leather  Belting  (waterproofed). 

Actual  dimensions : 

Length,  60".ll. 

Width,  6".08. 

Thickness,  ".24. 
Sectional  area,  6".08  by  ".24  =  1.46  square  inches. 
Total  weight,  3  pounds  OOJ  ounce. 
Weight  per  linear  foot,  9.6  ounces. 
Length  between  jaws  of  machine,  36". 
Gauged  length,  30". 

[Haa  a  scarf  joint  5}"  long  at  middle  of  length.] 


Applied  loa<l8. 

In  ganged  length. 

Bemarka. 

Total. 

Per  sqaare 
inch. 

Elongation. 

Set. 

PoundM. 

0 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1,000 

1,200 

1,400 

1,600 

1.800 

2,000 

2,200 

2,400 

2,600 

2,800 

3,000 

3,200 

3,240 

Pounds. 

InehsM. 

0. 

.10 

.28 

.45 

.62 

.77 

.92 

1.07 

1.19 

1.32 

1.45 

1.67 

1.90 

2.12 

2.31 

2.53 

2.80 

2.95 

3.18 

3.37 

3.53 

3.80 

Inch. 
0. 

=  12.6  per  cent 
Tensile  strength. 

.12 

.48 

2,219 

1 

Fractured  at  the  scarf  joint. 


LEATHER,  RUBBER,  AND   COTTON  BELTING. 
No.  5965. 
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12"  Single  Leather  Belting. 

Actual  dimensions : 

Length,  60".ll. 

Width,  12".05. 

Thickness,  ".18. 
Sectional  area,  12".05  by  ".18=2.17  square  inches. 
Total  weight,  4  pounds  lOJ  ounces. 
Weight  per  linear  foot,  14.9  ounces. 
Length  between  jaws  of  machine,  36". 
Gauged  length,  30". 

[Sample  contains  a  scarf  Joint  0"  long  near  middle  of  length  and  included  within  the  ganged  length.] 


AppUed  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Pounds. 

0 

100 

200 

800 

400 

500 

800 

700 

800 

900 

1,000 

1,200 

1.400 

LOOO 

1.800 

2,000 

2.200 

2,400 

2,600 

2,800 

3,000 

8,500 

4,000 

4,600 

5.000 

5,500 

6.000 

6,500 

7,000 

7.500 

8,000 

8,500 

Pounds. 
0 

Inches. 

0. 

.04 

.08 

.15 

.20 

.28 

.32 

.38 

.45 

.51 

.57 

.09 

.77 

.80 

.96 

1.05 

1.17 

1.24 

1.33 

1.42 

1.51 

1.76 

1.98 

2.24 

2.50 

2.75 

2.98 

8.18 

3.45 

3.70 

4.00 

Inch. 
0. 

=  13.3  p<*r  cent. 
TeuHile  Htrength. 



.02 

.12 

.30 

3,917 

Fractured  at  scarf  joint. 
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1^0.  5966. 
12"  Single  Leather  Belting  (waterproofed). 

Actual  dimensions: 

Length,  60".30. 

Width,  12".05. 

Thickness,  ".24. 
Sectional  area,  12".05  by  ".24=2.89  square  inches. 
Total  weight,  6  pounds  ^  ounce. 
Weight  per  linear  foot,  1  pound  3.2  ounces. 
Length  between  jaws  of  testing  machine,  36". 
Gauged  length,  30". 

[Samplo  contaius  a  scarf  joint  5|"  long  near  middle  of  length  and  included  in  ganged  length.] 


Applied  loads. 

Tn  ganged  length. 

Remarks. 

Total.    |^-i„X™ 

Elongation. 

Set. 

Inch. 
0. 

Poundg. 

,08 

200 

300 

400 

500 

(500 

700 

800 

900 

1,000 

1,200 

1,400 

1,600 

1,800 

Pounds. 
0 

iHChfJf. 
0. 

.03 
.07 
.13 

:-  6.2  i)er  cent. 
Tensile  strtmgth. 

.20 

.20 

.31 

.36 

.42 

.48 

.54 

.64 

.74 

.84 

.92 

1.01 

1.09 

1.18 

1.26 

1.35 

1.43 

1.62 

1.87 



.03 

2,000 
2,200 
2.400 

.11 

2,000 

2,  800 

.'27" 

3, 000 
3,500 

4  000 

4,500 

1,557 

Fractured  the  scarf  joint. 


2!^o.  5966a. 

One  end  of  No.  5966  returned  to  the  testing  machine  and  the  strength 
of  the  solid  leather  determined. 
Tensile  strength,  10,400  pounds  =  3,598  pounds  per  square  inch. 
Fractured  6"  from  jaws. 
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No.  6964. 
2"  Double  Leather  Belting. 

Actual  dimensions : 

Length,  60". 

Width,  2".07. 

Thickness,  ".42. 
Sectional  area,  2".07  by  ".42  =  .869  square  inch. 
Total  weight,  1  pound  lOf  ounces. 
Weight  per  linear  foot,  5.35  ounces. 
Length  between  jaws  of  machine,  38". 
Gauged  length,  30". 

[Specimen  contaiiis  two  scarf  lointa  A"  loDg  each,  one  Joint  included  within  the  gauged  length,  one- 
half  being  within  the  jaws,  one-half  outside  the  jaws.] 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  square 
incn. 

Pounds. 
0 

Elongation. 

Set. 

Pounds. 
0 
SO 

Inehea. 

0. 

.15 

.26 

.49 

.68 

.83 

.96 

1.08 

1.18 

1.43 

1.58 

1.73 

1.88 

2.05 

2.18 

2.27 

2.44 

2.48 

2.57 

2  67 

Jnehes. 
0. 

After  sustaining  load  1  hour. 

Width  of  belting,  l".9a 

-19.1  percent. 
Tensile  strength. 

100 

150 
200 
250 
300 
850 
400 
500 
600 
700 
800 
900 
1,000 
1.000 

.28 

.87 

i,i66 

1,200 

1,300 



1,400 

2.78 
2.91 
3.06 
3.18 
3.33 
8.46 
3.01 
3.72 
3.87 
3.97 
4.11 
4.29 
4.40 
4.52 
4.64 
4.78 
4.92 
5.06 
5.23 
5.41 
5.51 
5.73 

1,500 

1,600 

1,700 

1,800 

1,900 

2,000 

1.56 

2,000 

2,100 

2,200 

2.300 

2,400 

2. 500 

2.600 



2.700 

2.800 

2,900 

3,0:0 

2.16 

3, 100 

3, 2(KJ 

3,  300 

3,400 

3,498 

4,025 



Fractured  at  end  of  scarf  joint,  at  the  joint  which  was  partly  within 
the  jaws  of  the  testing  machine. 
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LEATHER,  RUBBER,  AND   COTTON   BELTING. 


Ko.  6214. 

Double  Leather  Belting,  made  by  Leland  Tanning  Company. 

Actual  dimeDsions: 

Length,  59''.65. 

Width,  3".98. 

Thickness,  ".33. 
Sectional  area,  3".98  by  ".33=1.31  square  inches. 
Total  weight,  2  pounds  9  ounces. 
Weight  per  linear  foot,  8.3  ounces. 
Gauged  length,  30". 

[Contains  a  scarf  Joint,  cemented,  in  part  incladed  in  the  ganged  length.] 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Pounds. 
100 
200 

Pounds. 

Inches. 
.06 
.13 
.27 
.32 
.40 
.48 
.53 
.60 
.64 
.71 
.84 
.95 
1.06 
1.18 
1.32 

Inches. 

Set  after  resting  15  hoorB. 

Scarf  Joint  opened  at  end  of  Joint. 

Tensile  strength. 

Parted  at  the  Hcarf  joint.  The  two  parts  of  the 
belting  separated,  leaving  one  part  intact 
The  remaining  part,  which  is  without  Joint, 
now  tested  as  a  single  belt 

Tensile  strength. 

300 

400 

500 

,          600 

700 

BOO 

900 

1,000 

1,200 

1  400 

.12 



1       1,000 

1,800 
2,000 



.08 

2,000 
2,200 
2,400 
2,600 
2.800 
3,000 
3,200 
3,400 
3,600 
3,800 
4,000 
4,500 
4,800 
5,000 
5,500 
6,000 
6,460 

0 
1,000 
1.500 
2,000 

2,500 
3,000 
3, 500 
3,580 

1.34 
1.50 
1.64 
1.77 
1.92 
2.06 
2.30 
2.45 
2.57 
2.71 
2.92 
3.26 

.34 

3.76 
4.03 
4.47 

4,931 

1.12 

2.90 
3.43 
8.91 
4.36 
4.82 
5.26 

Fractured  near  middle  of  length. 


LEATHEB,  RUBBER,  AND   COTTON   BELTING.  347 

No.  5962. 

6"  Double  Leather  Beltino. 

Actual  dimensions: 

Length,  60".18. 

Width,  6".91. 

Thickness,  ".47. 
Sectional  area,  5".91  by  ''.47=2.78  square  inches. 
Total  weight,  5  pounds  6J  ounces. 
Weight  per  linear  foot,  1  jiound  1  ounce. 
Length  between  jaws  of  machine,  36". 
Gauged  length,  30". 

[Two  scarf  Jointa  are  inclnded  in  the  part  of  the  belting  between  the  Jaws  of  the  machine;  one  joint 
is  included  within  the  ganged  length,  and  the  other  Joint  occurs  at  the  extremity  of  the  gauged 
length,  one-half  the  scarf  being  outaide.] 


Applied  loads. 

In  gauged  length. 

Beouvks. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Pounds. 

0 

100 

200 

800 

400 

500 

600 

700 

800 

000 

1.000 

1,200 

1,400 

1,600 

1.800 

2,000 

2,200 

2,400 

2,600 

2,800 

8,000 

3,500 

4,000 

4,500 

6,000 

5,000 

6,500 

6.000 

6,500 

7,000 

7.500 

8,000 

8,500 

9,000 

9,500 

10,000 

10,500 
11,000 
11,500 
11,080 

Pounds. 

Inches, 

0. 

.01 

.09 

.21 

.32 

.42 

.52 

.60 

.67 

.76 

.83 

.96 

1.09 

1.19 

1.30 

1.42 

1.52 

1.62 

1.71 

1.82 

1.92 

2.16 

2.38 

2.61 

2.86 

2.95 

3.18 

3.37 

3.62 

3.82 

4.10 

4.32 

4.66 

4.81 

6.00 

6.32 

6.73 
6.90 
6.18 

Inches. 
0. 

Snapping  sounds  from  the  cemented  Joints. 

Width,  6".78. 

Width,  5".54.    Fracture  has  begun  at  thin  end 
of  scarf  at  one  point. 

=  20.6  per  cent. 
Tensile  strength. 

.08 

.24 

.60 

1.01 

. 

2.03 

4,800 

Fractured  at  scarf  joint. 
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No.  5963. 
6"  Double  Leather  BELTiNa  (waterproofed). 

Actual  dimensions : 

Length,  59".93. 

Width,  6". 

Thickness,  ".40. 
Sectional  area,  G"  by  ".40=2.40  square  inches. 
Total  weight,  5  pounds  8J  ounces. 
Weight  i)er  linear  foot,  1  pound  0.6  ounces. 
Length  between  laws  of  machine,  36". 
Gauged  length,  30". 

[Two  scarf  Joints  in  the  a«ne  relative  position  as  in  No.  59d2.] 


Applied  Ioa<l8.       '      In  ganged  length. 

Remarks. 

Total. 

"■"S.T^'K'-is.tiou. 

Set. 

Pounds. 

0 

100 

200 

300 

400 

600 

600 

700 

800 

900 

1,000 

1,200 

1,400 

1,600 

Pounds. 

Inches. 

0. 

.04 

.11 

.19 

.27 

.37 

.47 

.56 

.65 

.74 

.81 

.95 

1.07 

1.18 

1.31 

1.40 

1.51 

1.62 

1.73 

1.81 

Inehts. 
0. 

Width,  5".8«. 

Bested  1  hour  under  this  load  aft4*r  elongation 
was  measured. 

Width,  6".68. 

=  20.7  per  cent 
Tensile  strength. 

.03 

.19 

1,800 
2  000 



.50 

21200 
2,400 
2,600 
2,800 
3,000 
3,500 
4,000 
4,500 
5,000 
6,500 
6,000 
6,5<j0 
7,000 
7,500 

8,000 
8,500 
9.000 
9,500 
10,000 
10,500 
11,  000 
11.500 
12,000 
12,400 

1.91 

...v.'..'.'.'.'.. 

2.13 
2.39 
2.59 
2.89 
3.15 
3.35 
3.58 
3.83 
4.03 

4.42 
4.53 
4.72 
4.90 
5.12 
5.64 
6.79 
5.98 
6.21 

1.10 

2.10 

5,i66 

Fractured  at  scarf  joint. 


LEATHER,  RUBBER,  AND  COTTON  BELTING. 

No.  5960. 
12"  Double  Leather  Belting. 

Actual  dimensions: 

Length,  59".90. 

Width,  11".90. 

Thickness,  ".39. 
Sectional  area,  11".90  by  ".39=4.64  square  inches. 
Total  weight,  9  pounds. 
Weight  i)er  linear  foot,  1  x)Ouud  12.8  ounces. 
Gauged  length,  30". 

[Belting  contains  two  Rcarf  joints,  one  of  wliich  is  inclu<1e<i  in  tbo  gauged  length.] 
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Applied  loads. 

In  gauged  length. 

Kemarks. 

Tot.1.     ^X" 

Elongation. 

Set. 

Pounds. 
0 

Pounds. 

Inches. 
0. 
0. 
.02 
.03 
.05 
.08 
.11 
.13 
.15 
.18 
.21 
.27 
.33 
.38 
.4« 
.51 
.55 
.61 
.68 
.72 
.78 
.92 
1.04 
1.16 
1.26 
1.52 
1.74 
1.98 
2.30 
2.50 
2.80 
3.04 
3.29 
3.52 
3.76 
4.00 
4.23 
4.53 

Inch. 
0. 

=  15.1  per  cent. 
Tensile  Htrength. 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1.000 

1,200 

1,400 

1,600 

1.800 

2.  000 

2,200 

2,400 

2,600 

2,800 

3,000 

8.500 

4.000 

4.500 

5,000 

6.000 

7,000 

8.000 

9,000 

10  000 

.02 

.10 

.20 

.40 

.80 

ii;ooo 

12,000 
13,000 
14,000 
15.000 
16.000 
17.  000 
18.000 
18.980 

4,090 

The  fracture  began  at  one  scarf  joint  and  extended  along  the  length 
of  the  belting  to  the  other  joint,  a  distance  of  22",  separating  the  belt- 
ing along  the  middle  of  its  thickness  Arhere  the  two  parts  were  cemented 
together. 
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LEATHER,  RUBBER,  AND   COTTON   BELTING. 


No.  5961. 

12"  Double  Leather  Belting  (waterproofed). 

Actual  dimensions: 

Length,  G0".06. 

Widtli,  11".93. 

Thickness,  ".36. 
Sectional  area,  11".93  by  ''.36=4.29  square  inches. 
Total  weight,  9  pounds  6J  ounces. 
Weight  per  linear  foot,  1  i)ound  14  ounces. 
Length  between  jaws  of  machine,  36". 
Gauged  length,  30". 


Applied  loads. 


ToUl. 


Pounds. 

0 

200 

300 

400 

500 

600 

700 

800 

900 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,200 

2,400 

2,600 

2.800 

3,  000 

3,500 

4,000 

4,500 

6,000 

6,000 

7.000 

8,000 

9,000 

10, 000 

8,000 

6,000 

4,000 

2,0(J0 

1,000 

0 

1,000 

2,000 

4,000 

6,000 

8,000 

10,000 

11.000 

12.000 

13,000 

14,  000 

15,000 

16.000 

17,000 

18,000 

18, 980 


In  gauged  length. 


Per  .qnare  E,,„g.«„„. 


Pounds. 
0 


4,424 


Inches. 
0. 
.02 
.03 
.05 
.08 
.11 
.15 
.20 
.23 
.27 
.31 
.39 
.44 
.48 
.56 
.63 
.69 
.75 
.80 
.85 
.97 
1.10 
1.22 
l.:{3 

1.  .')8 
1.79 
2.02 
2.20 

2.  52 
2.35 
2.14 
1.90 
1.  52 
1.26 


1.05 
1.28 
1.64 
1.90 
2.27 
2.60 
2.8'J 
3.08 
3.30 
3.54 
3.80 
4.02 
4.31 
4.62 


Set. 


Inch. 
0. 


.06 


.75 


Remarks. 


=  15.4  percent. 
Tensile  strength. 


This  belting  had  two  scarf  joints,  one  in  each  part,  in  the  section 
between  the  jaws  of  the  machine. 
Fracture  occurred  4"  from  the  joint. 


LEATHER,  RUBBER,  AND   COTTON    BELTING.  351 

No.  5950. 
24"  Double  Leather  Belting  (waterproofed). 

Actual  dimensions: 

Length,  GO". 

Width,  23".90. 

Thickness,  ".47. 
Sectional  area,  23".9  by  ".47=11.23  square  inches. 
Total  weight,  22  pounds  8  ounci^s. 
Weight  per  linear  foot,  4  pounds  8  ounces. 
Length  between  jaws  of  machine,  34". 
Gauged  length  (covering  1  J"  of  a  scarf  joint  in  the  belt),  20". 

[This  specimen  contained  two  scarf  joints  which  were  cemented ;  one  Joint  in  each  ply  of  its  thick- 
ness. The  scarf  Joints  were  about  5"  long.  The  Joint  on  one  side  was  about  28"  from  the  Joint  on 
the  other  side  of  the  belting.] 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  square 
incn. 

Elongation. 

Set. 

Pounds. 

100 

200 

800 

400 

500 

600 

700 

800 

900 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,200 

2.400 

2,600 

2,800 

3,000 

3,200 

3,400 

3,600 

3,800 

4,000 

3,000 

2,000 

1,000 

100 

1,000 

2,000 

3,000 

4,000 

4,5W 

6,000 

5,500 

6,000 

6.500 

7,000 

7,500 

8.000 

8,500 

9,000 

0,500 

10,000 

9,000 
8.000 
7,000 
6.000 
6,000 

Pounda. 

Inch. 
0. 
.01 
.08 
.04 
.04 
.05 
.06 
.07 
.08 
.09 
.10 
.11 
.12 
.15 
.17 
.20 
.22 
.25 
.27 
.29 
.32 
.34 
.36 
.38 
.41 
.87 
.32 
.24 

Inch. 
0. 

Initial  load. 

Snapping  sounds. 

\  Frequent  repetition  of  snapping  sounds,  attrib- 
uted to  cement  in  scarf  Joints. 

.02 

.03 

.06 

.12 

.21 
.29 
.36 
.41 
.45 
.51 
.66 
.60 
.64 
.69 
.73 
.76 
.81 
.85 
.88 
.92 

.90 
.87 
.84 
.80 
.76 



352        LEATHER,  RUBBER,  AND  COTTON  BELTING. 

No.  5969 — Continued. 


Applied  loads. 


Total. 


Potmdt. 
4,000 
3,000 
2,000 
1,000 
100 
1,000 
2,000 
3.000 
4,000 
5,0<K) 

e.ooo 

7,000 
8,000 
9,000 
10,000 

10,  r.00 

11,000 
11, 500 
12,000 
12,500 
13,000 
13.500 
14,000 
14,500 
15,000 
15,500 
16,000 
16,500 
17,000 
17,600 

18,000 

18,500 

19,000 

19,500 

20,000 

18,000 

15,000 

10,000 

5,000 

2,000 

1,000 

100 

1,000 

2,000 

6,000 

10,000 

15, 000 

18,000 

20, 000 

20,500 

21,000 

21,500 

22,000 

23,000 

24,000 

25,000 

26,000 

27,000 

28, 000 

29,000 

30.000 

31,000 


In  gauged  length. 


Per  square 


1^"  Elong.Uon. 


Pounds. 


2,760 


Inches. 
.70 
.66 
.58 
.48 


.40 

.49 

.56 

.63 

.68 

.74 

.79 

.84 

.89 

.95 

.98 

1.02 

1.05 

1.08 

1.12 

1.17 

1.20 

1.25 

1.80 

1.33 

1.37 

1.40 

1.44 

1.48 

1.52 

1.56 
1.62 
1.68 
1.71 
1.76 
1.70 
1.60 
1.45 
1.21 
.95 
.84 


.74 
.81 
1.01 
1.28 
1.51 
1.67 
1.77 
1.82 
1.86 
1.90 
1.92 
1.98 
2.02 
2.10 
2.16 
2.22 
2.30 
2.36 
2.42 


Inch. 


Bemarka. 


Belting  BhowB  a  ronghened  appearance  in  the 
vioinity  of  the  scarf  joints. 


=  12.1  per  cent. 
Tenaile  Htrength. 


Belting  fractured  at  a  scarf  joint,  beginning  at  the  middle  of  the 
width. 

Test  discontinued  when  the  fracture  was  15"  long,  the  fracture  not 
at  the  time  having  extended  to  the  sides  of  the  belting. 

The  other  side  of  the  belting  did  not  fracture. 


LEATHER,  BUBBER,  AND   COTTON  BELTING.  353 

No.  5968. 
30''  Double  Leather  Bbltincj. 

Actual  dimensions: 

Length,  59".90. 

Width,  29".95. 

Thickness,  ".43. 
Sectional  area,  29".95  by  ".43=12.88  square  inches. 
Total  weighty  24  pounds  4  ounces. 
Weight  per  linear  foot,  4  pounds  12.7  ounces. 
Length  between  jaws  of  machine,  34". 
Gauged  length  (covering  4"  of  one  scarf  joint),  20". 

[Each  side  of  this  bolting  contains  a  scarf  joint,  5"  lap.    The  joints  are  234"  apart  on  the  opposite 


Applied  loads. 

In  ganged  length. 

Bemarks. 

Total. 

Per  square 
in^. 

Elongation. 

Set. 

Poundt. 
100 
200 
400 
600 
800 
1,000 
1,200 
1.400 
1,600 
1,800 
2,000 
2,200 
2,400 
2,600 
2,800 
3,000 
3.200 
3,400 
3,600 
3,800 
4.000 
4.500 
5,000 
5,500 
6,000 
6,500 
7,000 
7,500 
8.000 
8,500 
9,000 
0.500 
10,000 

8,000 
6,000 
4,000 
2,000 
1,000 

Pounds. 

Inches. 
0. 
.01 
.02 
.03 
.05 
.07 
.09 
.11 
.13 
.14 
.16 
.18 
.20 
.21 
.24 
.26 
.28 
.30 
.33 
.35 
.37 
.41 
.45 
.50 
.54 
.57 
.61 
.65 
.70 
.72 
.76 
.80 
.83 

.78 
.71 
.62 
.51 
.44 

Inch. 
0. 

Initial  load. 
Snapping  sonnda. 

After  resting  under  initial  load  15  hoars. 

.01 

.01 

.03 

.10 

.28 
.21 

1,000 
2,000 
4,000 
6,000 
8,000 
10,000 
10,500 
11,000 
11,500 
12.000 
12,500 
13,000 
13.500 

.30 
.36 
.48 
.59 
.70 
.81 
.85 
.87 
.91 
.95 
.97 
1.00 
1.03 
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354        LEATHER,  EUBBER,  AND  COTTON  BELTING- 

No.  5958 — Continued. 


Applied  loads. 

In  ganged  length. 

Bemarks. 

■^o'^-  '"•taT.*" 

Elongation. 

Set. 

Pounds. 
14.000 
14,500 

15,000 

12,000 

10,000 

8,000 

6,000 

4,000 

2,000 

1,000 
100 

Pounds. 

Inches. 

1.06 

1.09 

/         1.12 

\         1.10 

/         1.09 

1.09 

1.04 

\         1.04 

f           .98 

\           .98 

/           .91 

\           .91 

/           .81 

\           .80 

/           .68 

\           .67 

/           .58 

\           .67 

Inch. 

After  5  minntea. 
After  2  minntea. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

=  12.3  per  cent. 
Tensile  strength. 

.87 
.37 

1,000 
2,000 
4,000 
6,000 
8,000 
10,000 
12,000 

]5,000 

15,500 
16,000 
16,500 
17,000 
17,600 
18,000 
18,500 
19,000 
19,600 
20.000 
21,000 
22,000 
23,000 
24,000 
25.000 
26,000 
27,000 
28,000 
29.000 
30, 000 
31,000 
32,000 
33,000 
34,000 

35,000 

/           -^ 

\           .48 

/           .56 

\           .66 

f           .69 

\           .69 

f           .78 

\           .79 

/           .89 

\           .89 

/           .98 

\           .98 

/         1.06 

\         1.06 

/         1.18 

\         1.19 

1.22 

1.25 

1.26 

1.29 

1.31 

1.34 

1.37 

1.40 

1.43 

1.45 

1.52 

1.58 

1.64 

1.69 

1.74 

1.84 

1.92 

2.00 

2.07 

2.U 

2.19 

2.26 

2.32 

2.38 

f         2.46 

.46 

2,717 

Fractured  one  side  of  the  belting,  beginning  at  the  middle  of  its 
width,  at  the  scarf  joint. 

As  the  fracture  extended  toward  the  edges  of  the  belting  the  two 
parts  separated  along  the  cemented  seam  at  the  middle  of  its  thickness. 


LEATHEB,  RUBBER,  AND   COTTON   BELTINO. 

lifo.  5952. 

2"  BuBBER  Belting — 4-ply. 

Actual  dimensions : 

Length,  60".17. 

Width,  2'^02. 

Thickness,  ".26. 
Sectional  area,  2".02  by  ".26=.525  square  inch. 
Total  weight,  1  pound  6  ounces. 
Weight  per  linear  foot,  4.4  ounces. 
Length  between  jaws  of  machine,  34'' 
Gauged  length,  30''. 


355 


Applied  loadfl. 

In  gauged  length. 

Kemarks. 

Total. 

Per  saaare 
inch. 

Elongation. 

Set. 

Pounds. 

0 

50 

100 

150 

200 

250 

300 

850 

400 

450 

600 

550 

600 

650 

700 

750 

800 

000 

1,000 

1,100 

1,200 

1,300 

1,400 

1,500 

1,600 

1.700 

1,720 

Pounds. 

Inches. 
0. 

.79 
1.85 
1.76 
2.11 
2.57 
3.01 
3.14 
8.83 
8.56 
8.75 
8.92 
4.10 
4.26 
4.40 
4.55 
4.69 
4.95 
5.21 
5.55 
5.72 
5.93 
6.00 
6.  2d 
6.58 
6.73 

0. 

Width  of  holt,  1".84. 

Width  of  helt,  1".79. 

=  22.4  per  cent. 
Tensile  strength. 

.25 

1.12 

1.80 

2.30 

8,276 

Fractured  at  face  of  jaws  of  machine. 
Elongation  in  30",  1.76=5.9  per  cent. 
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LEATHER,  RUBBER,  AND   COTTON  BELTING. 


:^o.  6949. 

6"  EuBBER  Belting — 4-ply. 

Actual  dimensions :  Length,  60'M7.    Width,  6".08. 
Sectional  area,  6".08  by  ".26=1.68  square  inches. 
Total  weight,  4  pounds  2J  ounces. 
Weight  per  linear  foot,  13.2  ounces. 
Length  between  jaws  of  machine,  40". 
Gauged  length,  30". 


Thickness,  ".26. 


AppUed  loads. 

In  ganged  length. 

Remarka. 

ToUl. 

Per  BQuare 
inch. 

Elongation. 

Set. 

Potmds. 

0 

50 

100 

150 

200 

250 

300 

350 

400 

450 

500 

550 

600 

650 

700 

750 

800 

850 

900 

050 

1,000 

1,100 

1.200 

1,300 

1,400 

1,600 

1,600 

1,700 

1,800 

1,900 

2,000 

2,200 
2,400 
2,600 
2,800 
3,000 
2,500 
2,000 
1,500 
1,000 
0 

Pounds. 
0 

Inches. 

0. 

.22 

.34 

.51 

.60 

.72 

.83 

.92 

1.00 

1.11 

1.17 

1.24 

1.29 

1.38 

1.43 

1.50 

1.55 

1.61 

1.67 

.    1.72 

1.79 

1.91 

2.00 

2.08 

2.17 

2.27 

2.36 

2.46 

2.53 

2.61 

/          2.70 

\          2.81 

2.97 

3.08 

3.23 

3.  33. 

3.46 

3.49 

3.40 

3.27 

3.10 

Inches. 
0. 

Width,  6"  .88. 

After  5  minutefl.    Width,  5".77. 
Width,  5".70. 

After  60  minutea*  reat. 

Width.  5".63. 
After  5  minat«8. 

=  15.8  per  cent.     Width,  5".55. 
Tensile  strength. 

.19 

.40 

.72 

1.14 
1. 00 

1,000 
1.500 
2,000 
2,500 
3,000 
3,200 
3,400 
3,600 
3,800 

4,000 

4,200 
4,400 
4,600 
4,  SOU 
5,000 
0 
6,100 

2.46 
2.80 
3.08 
3.32 
3.56 
3.66 
3.76 
3.87 
4.00 
f          4.12 
I          4.28 
4.40 
4.47 
4.55 
4.66 
4.73 

1.64 

1.97 

3,227 

"fractured  3"  from  jaws  of  machine. 


LEATHER,  RUBBER,  AND  COTTON  BELTING. 

No.  6950. 

6"  BuBBER  Belting — 4-ply. 

Actnal  dimensions: 

Length,  60".12. 

Width,  6".13. 

Thickness,  ".26. 
Sectional  area,  6'M3  by  ''.26=1.59  square  inches. 
Total  weight,  4  pounds  4  ounces. 
Weight  per  linear  foot,  13.6  ounces. 
Length  between  jaws  of  testing  machine,  36". 
Gauged  length,  30". 
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Applied  loads. 

In  gaaged  length. 

Bemarka. 

Total. 

Per  square 

Elongation. 

Set. 

Pounds. 

0 

100 

200 

800 

400 

600 

600 

700 

800 

000 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,200 

2,400 

2,600 

2,800 

3,000 

3,200 

3,400 

8,600 

3.800 

4,000 

4,500 

5,000 

Pounds. 

Inches. 

0. 

.13 

.50 

.81 

1.00 

1.22 

1.40 

1.65 

1.80 

Inch, 
0. 

Width,  6".M. 

.19 



1.06 

2.16 
2.46 
2.74 
2.08 
3.21 
3.42 
3.61 
3.84 
4.05 
4.21 
4.38 
4.55 
4.68 
4.82 
4.07 
5.16 
5.41 
6.75 
6.03 



.54 

5,500 

=  20.1  per  cent. 
Teusile  strength. 

6,000 

37.73 

Fractured  12"  from  face  of  jaws. 


358        LEATHER,  RUBBER,  AND  COTTON  BELTING. 

ISo.  5951. 
6"  Rubber  Belting — 4-ply. 

Actual  dimensions: 

Length,  60'M7. 

Width,  6".05. 

Thickness,  ".26. 
Sectional  area,  6".05  by  ".26=1.67  square  inches. 
Total  weight,  4  pounds  IJ  ounces. 
Weight  per  linear  foot,  13  ounces. 
Length  between  jaws  of  machine,  40". 
Gauged  length,  30". 


Applied  loadB. 

In  gauged  length. 

Bemarks. 

Total. 

Per  sqaare 
inch. 

Elongation. 

Set. 

Poundt. 

0 

50 

100 

150 

200 

250 

300 

350 

400 

450 

500 

550 

600 

650 

700 

750 

800 

850 

000 

950 

1.000 

1,100 

1.200 

1,300 

1,400 

1,500 

1,600 

1,700 

1,800 

1.900 

2,000 

2,200 

2,400 

2,600 

2,800 

3,000 

3,200 

3,400 

3.600 

3,800 

4,000 

4.200 

4,300 

Poundt. 
0 

Inehea. 
0. 

.28 
.46 
.61 
.74 
.87 
.97 
1.06 
1.14 
1.26 
1.34 
1.38 
1.45 
1.53 
1.61 
1.66 
1.72 
1.78 
1.82 
1.87 
1.93 
2.06 
2.14 
2.23 
2.31 
2.38 
2.47 
2.50 
2.62 
2.70 
2.75 
2.92 
3.07 
3.19 
3.30 
3.41 
3.64 
3.72 
3.80 
3.89 
4.00 
4.15 

Inches. 
0. 

Width,  6".92. 

Width,  6".88. 

Width,  6".76. 

Width,  6"'.67. 
=  13.8  per  cent. 
Tensile  Btrength. 

.20 

.35 

.66 

1.13 

1.28 

2,789 

Fractured  at  jaws  of  machine. 


LEATHER,  RUBBER,  AND  COTTON  BELTING. 
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No.  5947. 

12"  EuBBEB  Belting — 4-ply. 

Actual  dimensions: 

Length,  60".02. 

Width,  12''.08. 

Thickness,  ".27. 
Sectional  area,  12".08  by  ".27=  3.26  square  inches. 
Total  weight,  8  x)ound  9J  ounces. 
Weight  per  linear  foot,  1  pound  11.4  ounces. 
Length  between  jaws  of  machine,  40". 
Gauged  length,  30". 


Applied  loads. 


Total. 


Per  square 


In  ganged  length. 


InT""  Elongation. 


Set. 


Bemarks. 


Pounds. 

0. 

100 

150 

200 

250 

800 

350 

400 

450 

500 

660 

600 

050 

700 

760 

800 

850 

000 

960 

1,000 

1,100 

1,200 

1,300 

1,400 

1,500 

1,600 

1,700 

1,800 

1,900 

2,000 

2,200 

2,400 

2,600 

2,800 

8,000 

3.200 

3.400 

3,600 

3,800 

4,000 

4,200 

4,400 

4,600 

4,800 

5,000 

5,200 

6,400 

5,600 

5,800 

6,000 

6,500 

7,000 

7,600 

8,000 

8,600 

9,000 

9,500 

9,900 


Pounds, 
0 


3,037 


Inehet. 
0 
.18 
.26 
.85 
.46 
.56 
.65 
.76 
.81 
.89 
.99 
1.06 
1.14 
1.21 
1.27 
1.36 
1.44 
1.61 
1.69 
1.65 
1.80 
1.91 
2.04 
2.15 
2.24 
2.37 
2.47 
2.58 
2.69 
2.78 
3.00 
3.17 
3.32 
3.50 
3.63 
3.87 
4.01 
4.13 
4.24 
4.36 
4.52 
4.67 
4.76 
4.86 
4.94 
6.11 
6.21 
5.31 
5.39 
5.47 
6.68 
5.86 
6.02 
6.22 
6.40 
6.54 
6.79 


Ineh«t. 
0. 


.20 


.27 


.73 


1.02 


1.46 


1.93 


2.24 


Width.  11".96. 


Width,  11".98. 


Width,  11".88. 


Width,  ll".83. 


Width,  11".79. 


=  22.6  per  cent. 
Tensile  strength. 


Fractured  10"  inside  the  gauged  length. 


360  LEATHER,  RUBBER,  AND   COTTON   BELTING. 

Fo.  6948. 
12"  BUBBER  SeLTING 4-PLY. 

Actual  dimensions : 

Length,  60'M4. 

Width,  12".24. 

Thickness,  ".26. 
Sectional  area,  12".24  by  ".26  =  3.18  square  inches. 
Total  weight,  8  pounds  Of  ounces. 
Weight  per  linear  foot,  1  pound  11.5  ounces. 
Length  between  jaws  of  machine,  36". 
Gauged  length,  30". 


Applied  loads. 

In  ganged  length. 

Hemarks. 

Total. 

Per  square 

Elongation. 

Set. 

Pounds. 

0 

100 

200 

300 

400 

500 

000 

700 

800 

900 

1,000 

1,200 

1,400 

1.000 

1,800 

2.000 

2,200 

2,400 

2,000 

2.800 

3,000 

3.200 

3,400 

3.000 

3,800 

4.000 

4,500 

5.000 

5,500 

8,000 

6,500 

7,000 

7,500 

8,000 

8,500 

9,000 

9,500 

Pounds. 
0 

Inehts. 
0. 
.06 
.26 
.41 
.53 
.68 
.81 
.92 
1.03 
1.13 
1.23 
1.41 
1.61 
1.76 
1.91 
2.05 
2.20 
2.32 
2.44 
2.54 
2.70 
2.87 
2.95 
3.04 
3.13 
3.24 
3.40 
8.68 
3.91 
4.10 
4.31 
4.52 
4.68 
4.89 
5.06 
5.21 

Inch. 
0. 

Width,  11".50. 

=  17.4  percent. 
Tensile  strength. 

.24 

.44 

.62 

2,987 

Fractured  near  middle  of  length,  beginning  at  one  edge. 


LEATHER,  RUBBER,  AND  COTTON  BELTING. 

No.  5946. 

2"  EtTBBER  Belting — 6-ply. 

Actual  dimensions: 

Length,  60'M7. 

Width,  2".14. 

Thickness,  ".36. 
Sectional  area,  2".14  by  ".36=. 770  square  inch. 
Total  weight,  1  pound  14:^  ounces. 
Weight  per  linear  foot,  6  ounces. 
Length  between  jaws  of  machine,  34". 
Gauged  length,  30". 
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Applied  loads. 

In  gauged  length. 

Kemarks. 

Tot--     ''"'iy 

1 

Elongation. 

Set. 

Pounds. 

0 

50 

'.   100 

150 

200 

250 

300 

350 

400 

450 

500 

5M 

600 

650 

700 

750 

800 

900 

1,000 

1,100 

1,200 

1,300 

1,400 

1,600 

1,600 

1,700 

1,800 

1.900 

2,000 

2,100 

2,200 

2,300 

2,390 

Pounds. 
0 

0. 
.63 
.95 
1.23 
1.44 
1.68 
1.85 
2.02 
2.17 
2.30 
2.46 
2.58 
2.75 
2.82 
2.90 
3.01 
3.09 
3.27 
3.46 
3.63 
3.80 
3.94 
4.07 
4.22 
4.39 
4.53 
4.62 
4.71 
4.84 
6.02 
5.14 
5.23 

Inches. 
0. 

Widtb,  2".  14. 

Width,  2".08. 

Width,  2".05. 
Width,  2".02. 

Width,  1".99. 

—  17.4  per  cent. 
Tenailtt  strength. 

.32 

.50 

.90 

1.28 

1.73 

3,104 

Fractured  4"  from  face  of  jaws. 


362        LEATHEB,  RUBBER,  AND  COTTON  BELTING. 

Ko.  6944. 

6''  BuBBER  Belting — 6-ply. 

Actual  dimeDsioDS : 

Length,  59".98. 

Width,  6".26. 

Thickness,  ".37. 
Sectional  area,  6".26  by  ".37=2.32  square  inches. 
Total  weight,  6  pounds  15J  ounces. 
Weight  per  linear  foot,  1  pound  3.1  ounces. 
Length  between  jaws  of  machine,  40". 
Gauged  length,  30". 


Applied  loads. 

In  ganged  length. 

Bemarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Poundi. 
0 

50 

100 

160 

200 

250 

300 

350 

400 

450 

500 

550 

600 

650 

700 

750 

800 

850 

900 

950 

1,000 

1,100 

1,200 

1,300 

1.400 

1,500 

1,600 

1,700 

1,800 

1,900 

2,000 

2,200 

2.400 

2,600 

2,800 

3,000 

3,200 

3,400 

3,600 

3,800 

4,000 

4,200 

4,400 

4,600 

4,800 

5,000 

5,200 

5,400 

5,600 

5,800 

6,000 

6,200 

6,350 

P<mnd*. 

Ineh4». 
0. 
.15 
.30 
.49 
.58 
.71 
.81 
.91 
1.00 
1.14 
1.17 
1.24 
1.31 
1.39 
1.46 
1,63 
1.58 
1.64 
1.70 
1.76 
1.81 
1.97 
2.05 
2.14 
2.23 
2.36 
2.40 
2.48 
.2.56 
2.62 
2.70 
2.90 
3.02 
3.14 
3.25 
8.39 
3.57 
3.68 
3.79 
3.88 
3.97 
4.16 
4.26 
4.39 
4.45 

Inchet. 
0. 

Width  of  belt,  6".08. 

• 
Width.  6".02. 

Width,  5".9e.    . 

Width,  6".88. 

Width,  5".83. 

Width,  5".78. 
— 17.3  per  cent. 
Tensile  strength. 

.19 

.32 

.70 

.98 

1.18 

4.53 
4.67 
4.76 
4.85 
4.03 
5.01 
5.18 

1.63 

1,76 

2,737 

1 

Fractured  at  face  of  jaws. 


LEATHER,  RUBBER,  AND  COTTON  BELTING. 

No.  5946. 

6'^  ExTBBER  Belting — 6-ply. 

Actual  dimensions : 

Length,  60''.08, 

Width,  6"^7. 

Thickness,  ^'.36. 
Sectional  area,  6".27  by  ''.36  =  2.26  square  inches. 
Total  weight,  6  pounds  14|  ounces. 
Weight  per  linear  foot,  1  i)ound  2.9  ounces. 
Length  between  jaws  of  testing  machine,  36" 
Gauged  length,  30". 
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Applied  loads. 

In  ganged  length. 

Kemarks. 

Total. 

PerBQuare 
inch. 

Elongation. 

Set. 

Pounds 

0 

100 

200 

800 

400 

600 

600 

700 

800 

900 

1,000 

1,200 

1,400 

1,600 

1.800 

2,000 

2,000 

2,000 

2,200 

2,400 

2,600 

2,800 

8,000 

3,500 

4,000 

4,500 

6,000 

5.500 

6,000 

6,500 

7,000 

7,600 

8,000 

8,520 

Pounds. 

Inches. 

0. 

.12 

.34 

.54 

.76 

.88 

1.03 

1.18 

1.28 

1.42 

1.56 

Inch. 

Width,  6".06. 

After  4  minntes. 
Aftor  10  minutes. 

Surface  of  rubber  cracked  in  one  place. 
Tensile  strength. 



.05 

.86 

1.82 
2.06 
2.26 

2.47 
2.61 
2.77 
2.82 
2.88 
3.00 
3.14 
3.81 
3.48 
3.78 
4.21 
4.45 
4.84 
5.03 
5.25 
5.49 
5.74 
5.98 

3,770 

Fractured  near  middle  of  length  at  the  place  the  rubber  had  previ- 
ously cracked. 


3G4        LEATHER,  RUBBER,  AND  COTTON  BELTING. 

No.  6942. 
12''  Rubber  Belting — 6-ply. 

Actaal  dimensions: 

Length,  60''.15. 

Width,  12".04. 

Thickness,  ".36. 
Sectional  area,  12".04  by  ".36  =  4.33  square  inches. 
Total  weight,  1 1  pounds  2f  ounces. 
Weight  per  linear  foot,  2  pounds  3.7  ounces. 
Gauged  length,  30". 


Applied  loads. 

In  ganged  length. 

Remarks. 

ToUl. 

Pounds. 

0 

100 

200 

300 

400 

600 

600 

700 

800 

900 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,200 

2,400 

2.600 

2,800 

3,000 

3,600 

4,000 

4,500 

5.000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

14,880 

0 

Per  square 
incli. 

Elongation. 

Inches. 
0. 

.06 
.19 
.29 
.36 
.43 
.48 
.56 
.60 

Set. 

Pou7ida. 
0 

Ineh. 
0. 

=  13  per  cent. 
Tensile  strength. 
=^2.7  per  cent. 

:?!! 

.76 

.19 

.85 
.92 
.98 
1.04 
1.11 
1.18 
1.24 
1.31 
1.36 
1.60 
1.63 
1.78 
1.90 
2.14 
2.42 
2.66 
2.90 
3.12 
8.33 
3.52 
3.72 
8.91 

.22 

.32 

.45 

.97 

3,436 
0 

.81 

Fractured  at  face  of  jaws  of  machine. 


LEATHER,  RUBBEK,  AND  COTTON  BELTING. 

No.  6943. 

12''  BuBBER  Belting — 6-ply. 

Actual  dimensions: 

Length,  60'M7. 

Width,  12".16. 

Thickness,  ".34. 
Sectional  area,  12".16  by  ".34  =  4.13  square  inches. 
Total  weight,  11  pounds  3J  ounces. 
Weight  per  linear  foot,  2  pounds  3.7  ounces. 
Length  between  jaws  of  machine,  36". 
Gauged  length,  30". 
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Applied  loads. 

In  gauged  length. 

ToUL 

Per  BQuare 
inch. 

Elongation. 

Set. 

Remarke. 

Pounds. 

0 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1,000 

1,200 

l.iOO 

1.600 

1,800 

2,000 

2,200 

2,400 

2,600 

2,800 

8,000 

3,500 

4,000 

4,500 

5,000 

6,000 

7,000 

8,000 

9.000 

10,000 

8,000 

6,000 

4,000 

2,000 

1,000 

0 

0 

1,000 

2,000 

4,000 

6,000 

8.000 

10,000 

11,000 

12,000 

13,000 

14,000 

15.000 

15,060 

Pounds. 
0 

Inches. 

0. 

.03 

.09 

.19 

.26 

.32 

.38 

.44 

.51 

.55 

.58 

.69 

.75 

.84 

.90 

.97 

1.05 

1.14 

1.18 

1.26 

1.34 

1.53 

1.70 

1.86 

2.07 

2.38 

2.70 

2.92 

3.28 

3.47 

3.43 

3.33 

3.14 

2.86 

2.53 

Inehss. 
0. 

0. 

.06 

.33 

.50 

1.27 
1.20 

After  resting  1  honr. 

i.67 
2.02 
2.52 
2.96 
3.28 
8.62 
3.81 
4.02 
4.23 
4.40 
4.62 

=  15.4  per  cent. 
Tensile  strength. 

3,862 



Fractured  at  middle  of  length. 


366        LEATHER,  RUBBER,  AND  COTTON  BELTING. 

No.  5941. 

24"  EuBBER  Belting — 6-ply. 

Actual  dimensions: 

Length,  C0'M3. 

Width,  24".ll. 

Thickness,  ''.41. 
Sectional  area,  24'Ml  by  ",41  =  9.89  square  inches. 
Total  weight,  24  pounds  8  ounces. 
Weight  per  linear  foot,  4  pounds  14.2  ounces. 
Length  of  belt  between  jaws  of  machine,  .'34". 
Gauged  length,  20". 


Applied  loads. 


Total. 


Poundi. 

100 

200 

300 

400 

500 

GOO 

700 

800 

900 

1,000 

1,100 

1,200 

1,300 

1,400 

1, 5(0 

1,000 

1,700 

1,800 

1,900 

2,000 

2,000 

2,500 

3, 000 

3,500 

4,000 

3,000 
2,  000 
1.000 
1,  000 
2.000 
3,000 
4.000 
4.500 
5,000 
5, 500 
0.000 
0.500 
7.000 
7,500 
8.000 
8,500 
0,000 
0,500 

10.000 

9.000 
8,  IH  0 
7,  000 
6. 0'.)0 
5,  Oi  0 
4.U00 


Per  aqnaro 
incn. 


Eloogatioo.         Set. 


Pounds. 


In  gauged  length. 


JneJiea. 
0. 

.08 
.15 
.21 
.28 
.35 
.41 
.48 
.53 
.57 


.72 
.77 


Inches. 
0. 


.10 


.21 


.26 


.31 


Kemarks. 


Initial  load. 


After  3  minutes. 
Do. 
Do. 

Do. 


Do. 


LEATHER,  RUBBER,  AND    COTTON   BELTING. 
No.  5941 — Continued. 
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Applied  loads. 

In  ganged  length. 

Bernards. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Pounds. 
3,000 
2,000 
1,000 

1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17.000 
18,000 
19,000 
20,000 
21,000 
22,000 
23.000 
23,560 
0 

Pounds. 

Inches. 
2.25 
2.03 
1.68 

1.19 
1.56 
1.82 
2.00 
2.16 
2.28 
2.40 
2.49 
2.67 
2.67 
2.79 
2.89 
2.98 
3.08 
3.22 
3.35 
3.45 
3.55 
3.61 
3.72 
3.82 
8.88 
3.95 

Inches. 

.76 

Width  of  belt,  23".26. 

=  19.7  per  cent. 
Tensile  strength. 
=  3.6  per  cent. 

L35 

1.69 

2,381 
0 

.73 

Fractured  at  face  of  jaws. 


368  I.EATHER,  BUBBEB,  AND   COTTON   BELTING. 

No.  5940. 
30''  EuBBEB  Belting — 6-ply. 

Actual  dimensions: 

Length,  60''.04. 

Width,  30".18. 

Thickness,  ".40. 
Sectional  area,  30".18  by  ".40  =  12.07  square  inches. 
Total  weight,  30  pounds  12  ounces. 
Weight  per  linear  foot,  6  pounds  2.3  ounces. 
Length  between  jaws  of  machine,  34". 
Gauged  length,  20". 


AppUed  loads. 

In  ganged  length. 

Remarks. 

ToUl. 

Per  square 
inch. 

Elongation. 

Set. 

Pounds. 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1,000 

1,200 

1,400 

1,600 

1,800 

2.000 

2,200 

2,400 

2.600 

2,800 

3,000 

3,200 

2,400 

3,600 

3,800 

4,000 

200 

300 

400 

500 

600 

700 

800 

900 

1.000 

2,000 

3,000 

4,000 

4,500 

5,000 

5,500 

6,000 

6,500 

7.000 

7,500 

8,000 

8,500 

9,000 

9,500 

10,000 

9,000 
8,000 
7,000 
6,000 
■  000 

Pounds. 

Inches. 
0. 

.05 

.09 

.13 

.20 

.24 

.28 

.33 

.37 

.42 

.51 

.57 

.64 

.70 

.75 

.84 

.89 

.97 

1.02 

1.07 

1.11 

1.16 

1.18 

1.23 

1.28 

.26 

.30 

.33 

.37 

.40 

.46 

.49 

.52 

.56 

.88 

1.10 

1.29 

1.36 

1.46 

1.56 

1.62 

1.69 

1.77 

1.83 

1.91 

1.97 

2.02 

2.09 

r         2.14 

2.19 

I         2.22 

2.19 

2.16 

2.13 

2.08 

2.00 

Inch. 
0. 

Initial  load. 
Rested  5  minutes. 

Width  of  belt,  29"  .43. 
After  3  minutes. 
After  6  minutes. 

.06 

.11 

.17 

.20 

LEATHER,  RUBBER,  AND   COTTON   BELTING.  369 

!No.  5940 — Continued. 


Applied  loads. 


In  gauged  length. 


Total. 


'^'inX";^^-*^"-- 


Set. 


Remarlcs. 


Pounds. 

4,000 

3,000 

2,000 

],000 

000 

800 

700 

600 

500 

400 

800 

200 

100 

200 
300 
400 
600 

600 

700 

800 

900 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

0,000 

10,000 

11,000 

12,000 

13.000 

14.000 

15,000 

16,000 

17,000 

18.000 

19,000 

20,000 

21,000 

22,000 

23,000 

24.000 

25,000 

26,000 

27,000 

28,000 

29,000 

30.000 

31,000 

82,000 

33,000 

33,900 


Pounds. 


2,808 


InchM. 

1.91 

1.79 

1.60 

1.24 

1.18 

1.11 

1.04 

.96 

.88 

.81 

.70 

.60 

.47 


Inch. 


.47 


Width,  28"  .86.  Rubber  shows  crack  in  one  place. 


=  19.9  per  cent. 
Tensile  strength. 


Fractured  16f "  from  face  of  jaws. 
H.  Doc.  373 24 


370        LEATHER,  RUBBER,  AND  COTTOK  BELTING. 

Ko.  5957. 
2"  Cotton  Belting — 3-ply. 

Actual  dimensions: 

Length,  82". 

Width,  2''.08. 

Thickness,  'M4. 
Sectional  area,  2."08  by  'M4  =  .291  square  inch. 
Total  weight,  9J  ounces. 
Weight  per  linear  foot,  1.4  ounces. 
Length  between  jaws  of  machine,  34". 
Gauged  length,  30". 


Applied  loads. 

III  gauged  length. 

Kemarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

rou9id«. 
0 
50 
100 
150 
200 
250 
300 
350 
400 
450 
500 
550 
600 
850 
700 
750 
800 
000 
1,000 
1,100 

Founds. 
0 

Inches. 
0. 

1.18 
1.50 
1.78 
l.BB 
2.19 
2.35 
2.50 
2.88 
2.78 
2.95 
3.08 
3.20 
3.29 
3.3d 
3.51 
3.62 
8.77 
4.03 

Inehts. 
0. 

Width,  2".08. 

Width,  1".97. 

=  13.4  percent. 
Tensile  strength. 

.46 

.80 

2.00 

3,780 

Fractured  7".5  from  face  of  jaws. 


LEATHER,  RUBBER,  AND   COTTON   BELTING. 
No.  6213. 

3J"  Cotton  ("Leviathan")  Belting — 4-ply. 

Actaal  dimensions : 

Length,  42''.28. 

Width,  3".60.    • 

Thickness,  ".24. 
Sectional  area,  3".60  by  ".24  =  .864  square  inch. 
Total  weight,  1  poand  8f  oances. 
Weight  per  linear  foot,  7  oances. 
Gauged  length,  20". 
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Applied  loads. 

III  ganged  length. 

Remarks. 

Total. 

Per  square 
ino^. 

Elongation. 

Set. 

Pounds. 

0 

50 

100 

l&O 

200 

250 

300 

400 

500 

600 

700 

800 

900 

1,000 

1,100 

1.200 

1,300 

1.400 

1,500 

1,600 

1,700 

1,800 

1,000 

2,000 

Pounds. 

0. 

.02 

.12 

.22 

.34 

.42 

.51 

.62 

.73 

.86 

.98 

1.08 

1.18 

1.25 

1.34 

1.43 

1.51 

1.67 

1.64 

1.71 

1.80 

1.87 

1.95 

2.07 

Inehss. 
0. 

Set  after  5  minates. 

Immediate  set. 
Set  after  5  minntea. 

=16.4  per  cent. 
Tensile  strength. 

.50 

.98 
.65 

50 
100 
150 
200 
250 
300 
400 
500 

2,100 
2,200 
2,300 
2,400 
8,500 
2,600 
2,700 
2.800 
2,900 
3,000 

.72 

.79 

.86 

.91 

.97 

1.02 

1.12 

1.22 

2.15 
2.25 
2.33 
2.50 
2.57 
2.62 
2.68 
2.70 
2.78 
2.88 



1.50 
1.39 

3.200 
8.400 
3,550 

3.06 
8.28 

i.i68 

Fractured  at  middle  of  length. 
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LEATHEB,  RUBBER,  AND   COTTON  BELTING. 


Ko.  5956. 


6"  Cotton  Belting — 4-ply. 
Actual  dimensions: 

Length,  6S'\ 

Width,  5".94. 

Thickness,  ".22. 
Sectional  area,  5".94  by  ''.22  =  1.31  sqaare  inches. 
Total  weight,  2  pounds  3J  ounces. 
Weight  -per  linear  foot,  6.3  ounces. 
Length  between  jaws  of  machine,  36". 
Gauged  length,  30". 


Applied  loadn. 


Totol. 


Poundi. 

0 

50 

100 

150 

200 

250 

300 

350 

400 

450 

500 

600 

700 

800 

900 

1,000 

1,100 

1,200 

.    1.300 

1,400 

1.600 

1,800 

1,700 

1,800 

1,000 

2,000 

50 

100 

150 

200 

300 

400 

500 

600 

800 

1,000 

1,400 

1,800 

2,000 

2,100 

2,200 

2,300 

2,400 

2,500 

2,600 

2,700 

2,800 

2.900 

3.000 

3,100 

3,200 

8,300 

3,400 

8,600 

3,000 


Per  BQuare 
inch. 


Pound*. 


2,748 


In  ganged  length. 


Elongation.         Set, 


Jnehet. 
0. 
.58 
.94 
1.24 
1.50 
1.71 
1.92 
2.10 
2.27 
2.42 
2.68 
2.88 
3.10 
3.38 
3.53 
3.82 
3.97 
4.11 
4.26 
4.40 
4.68 
4.60 
4.82 
4.-e3 
6.02 
5.10 


6.61 


Inches. 

0. 


.96 


2.10 


3.28 


Remarks. 


Width,  5  '.68. 


Width,  6".62. 


Rested  10  minutes. 


(=1 21.7  per  ceait. 
^Tensile  strength. 


Fractured  near  face  of  jaws. 


L£ATH£R,  BUBBER,  AND  COTTON  BELTING., 
Ko.  5956. 

6"  Cotton  Belting — 4-plt. 
Actual  dimensions: 

Length,  72".9. 

Width,  6".97. 

Thickness,  ".22. 
Sectional  area,  5".97  by  ''.22  =  1.31  square  inches. 
Total  weight,  2  pounds  6J  oances. 
Weight  per  linear  foot,  6.3  oances. 
Length  between  jaws  of  machine,  36". 
Gauged  length,  30". 
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AppUed  loads. 

In  g^aged  length. 

Benuurkt. 

Tot«l. 

Per  sqiuure 

Elongation. 

Set. 

Pounds. 
0 
60 
100 
150 
200 
250 
800 
iOO 
500 

50 
100 
150 
200 
250 
300 
400 
600 
600 
700 
800 
900 
1,000 

50 
100 
150 
200 
250 
300 
400 
600 

1.100 
1,200 
1,300 
1,400 
1,600 
1,600 
1,700 
1,800 
1,000 
2,000 

Pound*. 

InehM. 
0. 
.26 
.65 
1.03 
1.30 
1.57 
1.76 
2.17 
2.47 

1.03 
1.24 
1.43 
1.66 
1.85 
1.98 
2.26 
2.49 
2.74 
2.98 
8.20 
8.47 
8.71 

1.69 
1.02 
2.14 
2.30 
2.45 
2.67 
2.81 
8.00 

8.86 
4.04 
4.20 
4.86 
4.61 
4.66 
4.82 
4.91 
5.01 
6.16 

6. 

Set  after  6  minutes*  net. 
Width.  6".68. 

V 

.96 

1.46 

8.11 
2.81 

60 
100 
150 
200 
250 
800 
400 
600 

2,100 
2,200 
2.300 
2.400 
2,500 
2,600 

2.03 
8.11 
8.26 
3.41 
8.51 
8.63 
8.82 
3.95 

5.28 
6.41 
6.49 
5.67 
5.72 
6.79 

374  LEATHER,  RUBBER,  AND  COTTON  BELTINO. 

No.  5956— Continued, 


Applied  loads. 

In  ganged  length. 

Remarks. 

T<^-  "'•^.X" 

Elongation. 

Set. 

Pounds. 
2,700 

Pounds. 

Imhes. 
5.86 
5.95 
6.02 
6.11 
6.18 
6.26 
6.30 
6.38 

InehM. 

=?21.3  per  cent. 
Tensile  strength. 

2,800 
2,900 
3,000 
3,100 
8,200 
3,300 
3,400 
3,430 

2,618 



^  Fractured  at  jaws  of  machine. 

No.  5953. 

12''  Cotton  Beltino— 6ply. 
Actual  dimensions: 

Length,  70".20. 

Width,  IV' M. 

Thickness,  ".32. 
Sectional  area,  11".94  by  ".32  =  3.82  square  inches. 
Total  weight,  6  pounds  5^  ounces. 
Weight  per  linear  foot,  1  pound  1.3  ounces. 
Gauged  length,  30". 


AppUed  loads. 

In  ganged  length. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Bamarks. 

Pounds. 

0 

100 

200 

800 

400 

500 

600 

700 

800 

900 

1,000 

1,200 

1,400 

1,600 

1.800 

2,000 

2,200 

2.400 

2,600 

2,800 

8,000 

Pounds. 

Inches. 
0. 
.57 
1.02 
1.82 
1.58 
1.80 
1.90 
2.15 
2.23 
2.42 
2.60 
2.77 
2.95 
3.12 
8.30 
8.48 
8.65 
8.78 
8.86 
8.98 
4.07 

Inches. 
0. 

.62 

1.03 

1.62 
1.45 

After  resting  1  honr. 

3,600 
4,000 
4.500 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
0 

4.30 
4.53 
4.75 
4.94 
6.25 
5.62 
6.84 
6.08 
6.31 

2.41 

=21  per  cent. 

8.00 

10  000 

9  Alfl 

Tensile  strength. 

1 

Fractured  near  middle  of  length. 
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No.  6964. 

12"  Cotton  Belting — 6-plt. 

Actnal  dimensions: 

Length,  70".8. 

Width,  11".95. 

Thickness,  ".32. 
Sectional  area,  11".95  by- 
Total  weight,  6  poands  6 
Weight  per  linear  foot,  1  ponnd  1.2  ounces, 
Picks  per  inch;  warp  18,  tilling  12. 
Length  between  jaws  of  machine,  36". 
Gauged  length,  30". 


.32  =  3.82  sqnare  inches, 
oances. 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  aqnare 
Inch. 

Elongation. 

Set. 

Pound*. 
0 
100 

Pounds. 
0 

Inches. 
0. 
.20 
.43 
.65 
.86 
1.03 
1.21 
1.34 
1.37 
1.61 
1.81 
2.02 
2.16 
2.U 
2.48 
2.46 
2.39 
2.21 
1.83 
1.32 
1.75 
2.08 
2.35 
2.55 
2.60 
2.79 
2.97 
3.22 
3.40 
3.70 
4.04 
4.35 
4.70 
4.98 
5.13 
5.38 
5.54 
5.64 
5.72 
5.95 
6.30 
6.61 
6.75 
f          6.98 

{          7.21 
I          7.44 
7.43 
7.30 
7.18 
6.97 
6.72 

Inches. 
0. 

Width  of  belt,  11".68. 

Width,  11".12. 

Rested  under  load  20  minutes. 

Width,  10"  .74. 

Began  to  wet  b<>lting  5  minnt«s  before  this 

measurement  was  Ukcn. 
After  10  minutes. 
After  15  minutes.    Stopped  applying  water. 

Renewed  water  application. 

After  5  minutes'^  Hoakiiig.    Stopped  applying 

w:.tfr.      Belting  appears   to   be   not  quite 

thoroughly  wetted. 

150 

200 

250 

aoo 

350 

400 

400 

500 

800 

700 

800 

900 

1,000 

800 

600 

400 

200 

200 

400 

600 

800 

1,000 

1,100 

1.200 

1,400 

1.600 

1,800 

2.000 

2,500 

3,000 

3,500 

4,000 

4,500 

6,000 

5,000 

5.500 

6,000 

7,000 

8,000 

9,000 

10,000 

10,000 

8,000 
6,000 
4,000 
2,000 
1,000 
0 
0 

.•27 

.08 



'.".".'.'.'.'.'." 







5.80 
5.31 
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Fo.  6954 — ^Gontinaed. 


Applied  loadn. 

In  gauged  length. 

Total.    ^•InX" 

Elongation. 

Set. 

Kemarks. 

Pounds. 
1,000 
2,000 
4,000 
6,000 
8,000 

10,000 

8.000 
6,000 
4,000 
2,000 
1.000 
0 

Pounds. 

Inches. 

5.89 
6.20 
6.63 
6.97 
7.22 
5          7.52 
}         7.65 
7.58 
7.50 
7.38 
7.18 
6.91 

Inches. 

After  2  mimitea. 

1 

I 

6.02 

1 

Bested  15  hoars,  daring  which  time  the  shrinkage  of  the  belting  took 
np  the  slack  allowed  it  and  applied  a  tensile  stress,  due  the  contractile 
force,  of  650  poands. 

After  resting,  the  test  was  resumed,  the  belting  being  thoroughly 
damp. 


Applie<l  loads. 

In  gauged  length. 

Kemarks. 

Total. 

Per  Hqoare 
inch. 

Elongation. 

Set. 

Pounds. 

0 
1,000 
2,000 
4,000 
6,000 
8,000 
10,000 
8,000 
6,000 
4,000 
2,000 
1,000 

0 
1,000 
2,000 
4,000 
6,000 
8,000 
10,000 

0 

0 

1,000 

2,000 

4,000 

6,000 

8,000 

10.000 

11,000 

12,000 

Pounds. 

Inches. 

6.62" 

5.96 

6.60 

7.06 

7.42 

7.80 

7.77 

7.68 

7.51 

7.22 

6.93 

Inches. 
5.23 

Width,  10".16. 

Belting  again  wetted,  and  after  20  miont^a  test 
resumed. 

=  27.3  per  cent 
Tensile  strength. 

6.02 

6.39 
6.67 
7.14 
7.46 
7.72 
7.97 

6.14 
6.97 

6.29 
6.63 
7.14 
7.46 
7.73 
8.02 
8.19 

3,141 

Fractured  at  face  of  jaws. 
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LEATHER,  RUBBER,  AVD  GOTTOV  BELTIHa— LACED  SAMPLES. 

Tension  Tests  of  Lacing  from  same  side  of  Lace  Leather 
USED  IN  Belting  Tests  of  Laced  Joints. 


No.  of 
test. 

Sec- 
tional 
area. 

Tensile  strength. 

Fractured. 

Width. 

Thick- 
neee. 

Total. 

Per 

SOD  are 
inch. 

6272 
62TJ 
6274 
627.5 
6270 
6277 
6278 

Inch. 
.50 
.50 
.50 
.50 
.50 
.50 
.50 

Jneh. 
.06 
.06 
.06 
.06 
.06 
.06 
.06 

Sq.in. 
.03 
.03 
.03 
.03 
.03 
.03 
.03 

Pounds. 
202 
208 
270 
274 
280 
270 
348 

PoundM. 
6.733 
6,933 
9,000 
9,133 
9,338 
9,000 
11,600 

8"  from  inws. 
2"fi-omiaw8. 
At  middle  of  length. 

Do. 
1"  from  jaws. 
At  jaws. 
At  middle  of  length. 

The  above  seven  tests  were  all  made  on  the  same  strip  of  lacing, 
fracturing  it  at  different  places  along  its  length. 

No.  6220. 
2"  Single  Leather  Belting. 
Ends  of  sample  I^o.  5969  used. 


^WI 


Laced  double;  lacing,  f"  by  ".04. 
Holes  punched,  ".2  diameter. 
Tensile  strength,  392  pounds. 
Fractured  the  lacing. 

No.  6227. 

Test  No.  6220  repeated  except  facing  J"  wide  was  used. 

Tensile  strength,  488  pounds. 

Fractured  the  belting,  tearing  at  the  lacing  holes. 

No.  6221. 
2"  Double  Leather  Belting. 
Ends  of  sample  No.  5964  used. 


"^ 


T=7F 


Laced  double;  lacing,  f  by  ''.04. 
Holes  punched,  ".2  diameter. 
Tensile  strength,  418  pounds. 
Fractured  the  lacing. 
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L£ATH£B, 

RUBBER,  AND   COTTON 
No.  6222. 

BELTING. 

2" 

EUBBER  BbLTINO — 6-PLY. 

Ends< 

yf  No.  5946  used. 

-55-^r 
5-h^ 

^j:s' 

Laoed  double;  lacing,  §"by  ".04. 
Holes  panched,  ''.2  diameter. 

Under  312  pounds  tension  lacing  drew  out  of  holes  in  belting  with- 
out fracture. 
Belaced  and  ends  tucked  through  awl  holes. 
Tensile  strength,  698  pounds. 
Fractured  the  lacing. 

No.  6223. 
2//  Cotton  Belting — 3-ply. 
Ends  of  sample  No.  5957  used. 


:3^ 


w 


■^ 


Laced  double,  lacing  f "  by  ".04. 

Holes  punched,  ".2  diameter. 

Tensile  strength,  502  pounds. 

Fractured  belting  at  lacing  holes  and  lacing  fractured. 


No.  6239. 
2"  Double  Leather  Belting. 
Ends  of  sample  No.  5964  used. 


Double  laced  with  lacing  J"  by  ".06. 
Holes  punched,  ".22  diameter. 
Tensile  strength,  1590  pounds. 
Fractured  the  belting  across  lacing  holes. 
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No.  0228. 
2"  Single  Leather  Belting. 
Ends  of  sample  No.  5969  used. 


'/i 

*-  -^- ;  -^ 

?>"*^         ■-> 

:  ^+^  : 

h  0"  H 

Laced  double,  laciug  y  by  ".04. 
Holes  punched,  ".20  diameter. 
Tensile  streu^th,  840  pounds. 

Fractured  belting  through  outside  single  lacing  hole;  also  developed 
fractures  from  row  of  inside  holes  to  edge  of  belting. 


No.  6235. 

2" 

Double  Leather  Belting. 

Ends  of  sample 

No 

5964  used. 

:S0'^^^Y^  yiine  of 
y^i  ^  fracture. 

:  ^/•^  ! 

V-  3'  A 

Laced  double  with  lacing  y  by  ".06. 
Holes  punched,  'Mi2  diameter. 
Tensile  strength,  1.835  pounds. 
Fractured  belting  through  two  lacing  holes. 

No.  6287. 
2''  Single  Leather  Belting. 
Ends  of  sample  No.  5969  used. 


^ 


I.'?.| 
7./^' 


Single  laced  with  lacing  f "  by  ".05. 
Holes  punched,  ".11  diameter. 
Tensile  strength,  1,050  pounds. 
Fractured  the  belting  at  lacing  holes. 
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No.  6250. 

2"  Single  Leather  Belting. 
Ends  of  sample  No.  5969  used. 


Hinged  joint. 

Holes  punched,  ".15  diameter;  wire  hinge,  ".15  diameter. 

Tensile  strength,  781  pounds. 

Fractured  end  A,  having  three  parts,  at  the  hinge  pin  lioles. 

Ko.  6251. 
2"  Single  Li^^^ather  Belting. 

Ends  of  sample  No.  5969  used. 

Same  style  of  joint  as  No.  6250,  except  the  ends  of  the  belting  have 
four  parts  and  five  parts  respectively. 

Holes  punched,  ".12  diameter. 

Wire  hinge,  ".12  diameter. 

Tensile  strength,  772  pounds. 

Fractured  end  of  belting  having  five  parts.  The  three  middle  sec- 
tions tore  out  at  the  hinge  pin  holes.    Wire  hinge  bent. 

No.  6229. 

2"  Single  Leather  Belting. 

Ends  of  sample  No.  5969  used. 

Joint  made  with  two  belt  hooks,  1".4  from  center  to  center  of  holes 
for  hooks. 
Holes  x)unched,  ".20  diameter. 
Tensile  strength,  532  pounds. 
Fractures  started  at  holes  in  belting,  and  hooks  straightened. 

Gross-section  dimensions  of  hooks.  ^^ 

No.  6230. 

2"  Single  Leather  Belting. 

Ends  of  sample  No.  5969  used. 
Joint  made  with  three  belt  hooks. 
Tensile  strength,  752  pounds. 
Tore  at  holes  and  hooks  straightened. 


Tests  of  Metals,  1893. 


No.  6286  AFTER  THE  TEST. 
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Fo.  6285. 

2^'  Single  Leather  Belting. 

Ends  of  sample  I^o.  5969  used. 

Joint  made  with  four  Blake's  improved  belt  studs,  IS'o.  1. 

Stads  were  used  in  punched  slots,  'Ml  wide  each. 


Tensile  strength,  983  pounds. 
Fractured  the  belting  along  line  of  slots. 


No.  6286. 

2"  Single  Leather  Belting. 

Ends  of  sample  I^o.  5969  used. 

Joint  made  with  four  Blake's  improved  belt  studs,  Fo.  1. 

Studs  were  used  in  slits  made  with  a  knife. 

Tensile  strength,  1,198  pounds. 

Fractured  the  belting  along  line  of  slits. 

No.  6224. 
3i"  Cotton  (*' Leviathan")  Belting. 
Ends  of  sample  No.  6213  used. 


y^^^ 


'^ 


:  f4^  ! 

;  1^  ^•^  1 

k-    ^.7  -J 


Laced  double;  lacing,  %"  by  ''SA. 
Holes  punched,  ''.22  diameter. 
Tensile  strength,  1,020  pounds. 
Fractured  the  lacing. 

H.  Doc.  373 25 
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No,  6253. 

3i"  Cotton  ("Leviathan")  Beltino. 


'JO''- 

-*  !  » 

Single  laced;  lacing,  f"  by  ''.06. 
Holes  punched,  ".22  diameter. 
Tensile  strength,  1,414  pounds. 
Fractured  the  lacing. 

No.  6226. 

6"  Single  Leather  Belting. 

Ends  of  sample  No.  5967  used. 


IT? 
/7 


i-i 


ha-H 


Laced  double,  over  and  under  on  pulley  side;  lacing,  ^"  by  ".04. 

Holes  punched,  ".22  diameter. 

Tensile  strength,  1,778  x)ouuds. 

Fractured  belting,  tearing  at  the  lacing  holes. 


No.  6266. 
6"  Single  Leather  Belting. 
Same  pieces  of  belting  used  as  in  experiment  No.  6265. 


Single  laced;  lacing,  4"  by  ".06. 

Holes  punched,  ".20  diameter. 

Tensile  strength,  1,980  pounds. 

Fractured  the  belting  along  line  of  lacing  holes. 


Tests  of  Metals.  1893. 


Noa.  6226  AND  6232  AFTER  THE  TEST. 


Tests  of  Metals,  1^93. 


N08.  6229,  6230,  AND  6231   AFTER  THE  TESTS. 


LEATHER,  RUBBER,  AND  COTTON  BELTING. 

No.  6231. 
6"  Single  Leather  Belting. 
Ends  of  sample  !N^o.  5967  used. 
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Joint  made  with  seven  belt  hooks,  1".6  from  center  to  center  of  holes 
for  hooks,  spaced  '^8  apart  on  centers,  end  hooks  '^6  from  edges  of 
belting. 

Holes  punched,  ''.20  diameter. 

Tensile  strength,  1,890  pounds. 

Fractures  started  at  three  holes  in  belting,  and  four  hooks  straight- 
ened without  fracturing  the  belting. 

Gross- section  dimensions  of  hooks,  ^£' 

No.  6232. 

6"  Single  Leather  Belting. 

Ends  of  sample  No.  5967  used. 

Joint  has  same  dimensions  as  No.  6231,  except  lacings  i"  by  ".06  used 
instead  of  belt  hooks. 
Laced  double;  punched  holes,  ".20  diameter. 
Teiisile  strength,  2,546  pounds. 
Tore  the  belting  at  the  lacing  holes. 

No.  6265. 
6"  Single  Leather  Belting. 

End  of  sample  of  12"  belting  No.  6965  used,  splitting  the  belting  into 
halves  longitudinally. 


Single  laced,  lacing  J"  by  ".06. 

Holes  punched,  ".19  diameter. 

Tensile  strength,  2,150  pounds. 

Fractured  the  belting  along  line  of  lacing  holes. 
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Ko.  6267. 
6"  Single  Leathbb  Belting. 

DapUcate  of  joint  Ko.  6265,  using  the  same  pieces  of  leather,  except- 
ing in  the  present  joint  two  lacings  are  nsed. 

The  lacing  began  at  the  middle  of  the  belting  and  crossed  over  to 
the  next  holes  with  opposite  inclinations,  for  the  purpose  of  obtaining 
a  joint  which  is  balanced  and  without  a  tendency  to  draw  the  endi 
obliquely  when  loaded. 

Tensile  strength,  2,210  pounds. 

Fractured  belting  along  line  of  lacing  holes,  beginning  at  the  middle 
of  the  belting. 

No.  6268. 

6'^  Single  Leather  Belting. 

Duplicate  of  No.  6267,  excepting  the  center  line  of  lacing  holes  is  i" 
fix>m  ends  of  the  belting. 
Tensile  strength,  2,1(K)  pounds. 

No.  6269. 

6"  Single  Leather  Belting  (waterproofed). 

Same  pieces  of  leather  used  as  in  No.  6255. 
Style  of  joint  and  dimensions  duplicate  to  No.  6268. 
Tensile  strength,  2,035  pounds. 

Fractured  belting  at  lacing  holes.  Ends  of  lacing  not  sto  pped  securely 
and  drew  in  holes. 

No.  6270. 

6"  Single  Leather  Belting  (waterproofed). 

No.  6269  repeated  with  ends  of  lacings  better  secured. 
Same  pieces  of  leather  used  as  in  test  No.  6269. 
Tensile  strength,  2,110  pounds. 
Fractured  the  belting  at  the  lacing  holes. 

No.  6271. 

6"  Single  Leather  Belting  (waterproofed). 

Same  pieces  of  leather  used  as  in  test  No.  6255. 
Style  of  joint  and  dimensions  same  as  No.  6268,  excepting  there  are 
10  lacing  holes  in  each  end  of  belting  joined. 
Tensile  strength,  2,505  pounds. 
Fractured  belting  along  line  of  lacing  holes. 
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No.  6215. 
6"  Single  Leather  Belting. 
Ends  of  sample  'No.  5967  used. 


:^-:.^ 


-r-T 


^i^:^ 


Laoed  double,  lacing  f "  wide  by  ".04  thick. 

Holes  punched,  ".22  diameter. 

Under  2,000  pounds  tension  the  edges  were  open  ".70  and  ".60,  and 
at  the  middle  of  the  width  of  the  belting  ".45. 

Tensile  strength,  2,340  pounds. 

Lacing  fractured  into  ten  pieces. 

Fractures  were  started  at  the  sides  of  the  lacing  holes,  extending 
into  the  belting  about  ^"  at  each  side  of  the  holes. 

When  first  loaded  the  joint  opened  wider  at  the  edges  than  at  the 
middle  of  the  width  of  the  belting. 


No.  6216. 
6"  Double  Leather  Belting. 
Ends  of  sample  Xo.  5962  used. 


•^-v^i^ 


#•  I  -^  ? 


Laced  double,  lacing  f "  by  ".04. 
Holes  punched,  ".22  diameter. 
Tensile  strength,  2,030  pounds. 

Fractured  the  lacing.    Holes  in  the  belting  not  fractured. 
When  first  loaded  the  joint  opened  wider  at  the  edges  than  at  the 
middle  of  the  width  of  the  belting. 
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^o.  6217. 
6"  BuBBER  Belting — 4-plt. 
Ends  of  sample  Ko.  5950  used. 


^^ 


Laced  double,  lacing  |"  by  ".04. 
Holes  pnuched  ''.22  diameter. 
Tensile  strength,  2,360  pounds. 
Fractured  the  lacing. 

No.  6218. 

6"  BuBBER  Belting — 6-ply. 

Ends  of  sample  No.  5945  used. 

Style  of  joint  and  dimensions  same  as  No.  6217. 

Tensile  strength,  2,240  pounds. 

Fractured  the  lacing. 

No.  6236. 

6"  Single  Leather  Belting. 

Ends  of  sample  No.  5967  used. 
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Laced  double  with  lacing  \"  by  ".06. 
Holes  jjunched  ".22  diameter. 
Tensile  strength,  3,496  pounds. 

Fractured  belting  along  outside  row  of  lacing  holes,  starting  at 
edge  A. 


Teste  of  Metals,  1893. 


No8.  6236  AND  6237  AFTER  THE  TESTS. 


LEATHER,  RUBBER,  AND   COTTON   BELTING. 
No.  6237. 
6."  Double  Leather  Belting. 
Ends  of  sample  No.  5962  used. 

A 
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Laced  doable  with  lacing  J"  by  ".06. 
Holes  panched  '^22  diameter. 
Tensile  strength,  6,604  pounds. 

Fractured  belting  along  outside  row  of  lacing  holes,  starting  at 
edge  B. 

No.  6242. 

6'/  Double  Leather  Belting. 

Ends  of  sample  No.  5962  used. 

Style  of  joint  same  as  No.  6237,  except  there  are  12  holes  in  each  end. 

Double-laced  with  lacing  §"  by  ".06. 

Holes  panched,  ".22  diameter. 

Tensile  strengh,  6,756  pounds. 

Fractured  belting  across  outside  row  of  lacing  holes. 


No.  6233. 
6"  Double  Leather  Belting. 
Ends  of  sample  No.  5962  used. 
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Laced  doable  with  lacing  J"  by  ".06. 

Holes  punched  ".22  diameter. 

Tensile  strength,  6,282  pounds. 

Fractured  the  belting  along  outside  row  of  lacing  holes* 
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^0.  6234. 
6''  Single  Leather  Belting. 
Ends  of  sample  No.  6967  used. 


>•' 


^^i^> 


I    ^^      J 

Laced  doable  with  lacing  J"  by  ".06. 

Holes  punched  ''.22  diameter. 

Tensile  strength,  3,412  pounds. 

Fractured  the  belting  along  outside  row  of  lacing  holes. 


No.  6268. 
6"  Rubber  Belting — 4-ply. 


Double  laced  with  lacing  |"  by  ''.06. 

Holes  punched  ".22  diameter. 

Tensile  strength,  3,440  pounds. 

Fractured  the  belting  along  outside  row  of  lacing  holes. 


No.  6259. 
6"  EuBBER  Belting — 6-plt. 

Same  style  of  lacing  and  dimensions  as  No.  6258. 

Tensile  strength,  3,800  pounds. 

A  fracture  of  the  lacing  occurred,  immediately  followed  by  the  frac- 
ture of  the  belting;  tearing  apart  from  the  edges  at  the  outside  row  of 
lacing  holes.  Fractures  were  also  started  at  the  inside  rows  of  lacing 
holes. 


Teste  of  Metals,  1808. 


Nos.  6233  AND  6234  AFTER  THE  TESTS. 


Tests  of  Metals,  1893. 


Na  6264  AFTER  THE  TEST. 


Tests  of  Metals,  1893. 


Na  6244  AFTER  THE  TEST. 
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No.  6260. 

5//  Cotton  Belting — 4.ply. 
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Single  laced;  lacing  \'  by  ''.06. 
Holes  panched  ''.22  diameter. 
Tensile  strength,  2,185  xM>ands. 
Fractured  the  lacing. 

No.  6264. 

6"  Cotton  Belting — 4-ply. 

Duplicate  of  No.  6260,  using  the  same  pieces  of  belting,  except  double 
laced  with  lacing  |"  by  ".06;  awl  holes  used  to  lace  through. 
Tensile  strength,  3,220  pounds. 
Fractured  belting  along  outside  row  of  lacing  holes. 


No.  6244. 
6"  Single  Leather  Belting, 
Ends  of  sample  No.  5967  used. 
STZ 


Laced  single,  lacing  |"  by  ".06. 
Holes  punched,  ".22  diameter. 
Tensile  strength,  3,280  pounds. 

Fractured  the  lacing.    The  first  fractures  occurred  next  the  edges  of 
the  belting. 
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No,  6245. 

6^'  Single  Leather  Belting. 

Ends  of  sample  No.  5967  used. 

Same  style  of  joint  as  No.  6244,  except  there  are  8  holes  in  each  out- 
side row,  and  9  holes  in  each  inside  row  of  lacing  holes. 
Laced  single,  lacing  |"  by  ".06. 
Holes  punched  ''.22  diameter. 
Tensile  strength,  3,552  pounds. 
Fractured  the  belting  along  the  outside  row  of  lacing  holes. 

No.  6225. 
6"  Single  Leather  Belting. 
Ends  of  sample  No.  5967  used. 


Laced  double,  lacing  J"  by  ".04. 

Holes  punched  ".22  diameter. 

Tensile  strength,  2,976  pounds. 

Fractured  belting,  tearing  at  the  lacing  holes. 

No.  6248. 
6"  Single  Leather  Belting  (waterproofed). 

A  fractured  end  of  waterproofed  12"  single  leather  belting  No.  5966 
used;  the  end  was  cut  into  halves  longitudinally. 


Single  laced,  lacing  |"  by  ".06. 

Holes  punched,  ".22  diameter. 

Tensile  strength  2,206  pounds. 

Fractured  the  lacing.  Under  2,000  pounds  tension  the  ends  of  the 
belting  were  apart  ".90. 

The  manner  of  stopping  the  ends  in  this  sample  allowed  the  corners 
of  the  belting  to  curl  as  the  lacings  straightened. 


Tests  of  Metals,  1898. 


No.  6249  AFTER  THE  TEST. 


Tests  of  Metals.  149:). 


No.  6261  AFTER  THE  TEST. 


LEATHER,  RUBBER,  AND   COTTON  BELTING. 
No,  6249. 
6^'  Single  Leather  Belting  (waterproofed). 
Ends  of  sample  Ko.  5968  need. 
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Double  laced,  lacing  f  by  ''.06. 

Holes  paDched,  ''.22  diameter. 

Tensile  strength,  2,860  pounds. 

Fractured  belting  along  line  of  lacing  holes. 


No.  6264. 
6"  Double  Leather  Belting. 
Ends  of  sample  No.  5962  used. 


Double  laced,  lacing  |"  by  ".06. 
Holes  punched,  ".22  diameter. 
Tensile  strength,  4,490  pounds. 

Fractured  the  lacing.  Under  4,000  pounds  tension  one  fracture  of 
the  lacing  occurred. 

No.  6261. 

6"  DoxTBLE  Leather  Belting. 

Ends  of  sample  No.  5962  used. 

Made  of  the  same  piece  of  belting  used  in  No.  6254,  and  using  the 
same  lacing  holes,  but  substituting  a  wider  lacing,  which  was  doubled. 

In  the  present  joint  the  lacing  is  i"  wide  by  ".06  thick. 

Tensile  strength,  6,340  pounds. 

Fractured  belting  along  line  of  lacing  holes.  Fracture  began  at 
middle  of  width,  and  on  the  end  with  eight  lacing  holes. 
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No.  6256. 
6"  Single  Leather  Belting  (waterproofed). 

Made  from  fractured  end  of  12^'  belting  No.  5966,  which  was  split 
lengthwise  into  halves. 


Line  of 
o  p'acture 


Cemented  and  riveted  scarf  joint.  Four  rows  of  rivets,  three  in  a 
row. 

Tensile  strength,  3,980  pounds. 

Fracture  began  at  end  of  scarf,  comer  A,  and  afterwards  tore  the 
part  of  the  belting  having  the  grain  side  of  the  leatber  across  two 
rivet  holes  at  the  middle  of  the  scarf,  and  then  took  an  oblique  course 
to  two  rivet  holes  nearest  the  end  of  the  joint,  which,  with  the  separa- 
tion along  the  scarf,  completed  the  fracture. 

Cementing  did  not  appear  to  have  been  fully  successful. 


No.  6262. 
6"  Single  Leather  Belting  (waterproofed). 
Ends  of  sample  No.  5968  used. 
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Scarf  joint  5"  long,  riveted  with   25   copper   rivets.     Joint  not 
cemented. 
Tensile  strength,  2,104  pounds. 
Fractured  belting  by  tearing  out  under  rivet  heads  and  burs. 


Tests  of  Metals,  1893. 


No.  6282  AFTER  THE  TEST. 


Tests  of  Metals,  1893. 


No.  6279  AFTER  THE  TEST. 
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No.  6282. 
6^'  SmaLB  Leather  Belting  (waterproofed). 

Made  from  ends  of  12^'  belting  No.  5966. 

Joint  made  with  Bristol's  patent  steel  belt  lacing.  Lacing  hammered 
down  and  points  clinched.  There  were  22  points  clinched  in  each  end 
of  the  belting. 

Tensile  strength,  1,990  pounds. 

Straightened  the  points  of  the  steel  lacing,  the  belt  remaining  unrup- 
tored. 

No.  6279. 
6''  Double  Leather  Belting. 
Ends  of  sample  No.  5962  used. 


D  O 

o  o 

O  <3 

O  O 

O  <3 

o  o 

o  o 

o  o 


raai 


aboutJM 


Steel  plates,  eight  points  on  each  plate. 

Plates  with  points  hammered  down  and  clinched. 

Tensile  strength,  2,380  pounds. 

Points  of  plate  fractured  at  junction  with  the  plate. 
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No.  6280. 
6''  Double  Lejltheb  Beltin0. 

Ends  of  sample  No.  5962  used. 

Joint  made  with  two  plates  with  points. 

2r68      A 


Malleable  iron  plates.    Marks,  "Pat.  July  10,  83,  3  in  D." 
Tensile  strength,  4,205  pounds. 

Fractured  points  of  plate,  12  points  fracturing  at  junction  with  the 
plate. 

No.  6284. 

6"  Single  Lbatheb  Beltino  (waterproofed). 

Ends  of  sample  No.  5968  used. 

Joint  made  with  19  hooks,  known  as  the  Buffalo  Belt  Fastener, 
hammered  down  and  points  clinched. 

.# 


&.  t 


Tensile  strength,  1,672  pounds. 

Fasteners  straightened  and  drew  from  belting. 

No.  6281. 

6''  Double  Lejltheb  Belting. 

Ends  of  sample  No.  5962  used. 

Joint  made  with  19  wire  hooks,  which  are  known  as  the  Buffalo  Belt 
Fastener  No.  7. 


pif 


Tensile  strength,  2,500  pounds. 

Fasteners  bent  and  drew  out  of  ends  of  belting. 


Tests  of  Metals,  1888. 


No.  6281  AFTER  THE  TEST. 
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No.  6283. 

6"  Single  Leather  Belting  (waterproofed). 

Made  from  ends  of  12"  belting  No.  6966. 

Joint  made  with  hooks  similar  to  but  heavier  than  the  Buffalo  Belt 
Fastener  used  in  test  No.  6281. 
Hooks  driven  with  hammer  and  clinched.    Nineteen  hooks  used. 


rail  p 
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Tensile  strength,  3,035  pounds. 

Fractured  the  belting  in  part  and  straightened  seven  hooks. 


No.  6255. 

6"  Single  Leather  Belting  (waterproofed). 

Made  from  fractured  end  of  12"  belting  No.  5966,  which  was  split 
lengthwise  into  halves. 
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Cemented  and  pegged  scarf  joint.  Fifby-three  pegs  used  in  all,  in 
five  rows  of  nine  each,  and  pegged  between  rows  at  each  end. 

Tensile  strength,  5,190  pounds. 

Fractured  one  part  along  middle  of  length  of  scarf,  and  separated 
along  scarf  for  the  remainder  of  the  fracture. 

The  part  having  the  grain  side  fractured. 


No.  6263. 

6"  Single  Leather  Belting  (waterproofed). 

Duplicate  of  No.  6255,  and  made  of  the  same  pieces  of  leather. 
Tensile  strength,  4,390  pounds. 

Fractured  at  joint  \\"  from  end  of  lap,  on  the  grain  side,  then  fol- 
lowed the  scarf  for  remainder  of  fracture. 
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No.  6257. 
6"  Single  Leather  Belting  (waterproofed.) 
Ends  of  sample  No.  5968  ased. 


Cemented  scarf  joint,  5"  long. 
Tensile  strength,  4,710  pounds. 

Fractured  the  part  of  the  belting  having  the  grain  side  of  the  leather, 
near  middle  of  scarf,  and  then  separated  along  the  scar£ 

No.  6262. 

6''  Single  Leather  Belting  (waterproofed). 

Ends  of  sample  No.  5968  used. 
Cemented  scarf  joint,  5"  long. 
Tensile  strength,  3,640  pounds. 
Separated  along  the  scaif. 

No.  6219. 

12"  Single  Leather  Belting. 

Ends  of  sample  No.  5965  used. 


—4 !— L«? L. 


Laced  double,  lacing  J''  wide  by  ".04  thick. 
Holes  punched,  ".22  diameter. 

Under  2,500  pounds  tension  the  joint  opened  ".31  and  ".37  at  the 
edges,  and  ".46  at  the  middle  of  the  width  of  the  belting. 
Tensile  strength,  3,180  pounds. 
Fractured  the  belting  by  tearing  out  at  the  lacing  holes. 


Tests  of  Metals.  1893. 


No.  6219  AFTER  THE  TEST. 
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No   6238  AFTER  THE  TEST. 
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No.  6240. 

12"  Single  Leather  Belting. 
Ends  of  sample  No.  5965  used. 
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Doable  laced  with  lacing  J"  by  ".06. 

Holes  punched,  ".22  diameter. 

Tensile  strength,  4,274  pounds. 

Fractured  the  belting  along  outside  row  of  lacing  holes. 

No.  6238. 

12"  Single  Leather  Belting. 

Ends  of  sample  No.  5965  used. 

Same  style  of  joint  as  No.  6219  except  closer  pitch  of  lacing  holes. 


Double  laced  with  lacing  i"  by  ".06. 
Holes  punched,  ".22  diameter. 
Tensile  strength,  4,890  pounds. 

Fractured  belting  along  outside  row  of  lacing  holes,  beginning  at  the 
fourth  hole  from  the  edge. 
H.  Doc.  373 26 
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No.  6241, 

12"  Single  Leather  Belting. 

Ends  of  sample  No.  5965  ased. 

Style  of  joiut  same  as  No.  6240,  except  tbere  are  12  lacing  holes  at 
inside  row  and  11  holes  in  the  outside  row. 
Holes  at  ends  of  iuside  rows  ".60  from  edge  of  belting. 
Double  laced  with  la<5ing  §"  by  ".06. 
Holes  punched,  ".22  diameter. 
Tensile  strength,  6,272  pounds. 
Fractured  belting  along  outside  row  of  lacing  holes. 

No.  6243. 
12"  Single  Leather  Belting. 

Ends  of  sample  No.  6965  used. 

Style  of  joint  same  as  No.  6240,  except  there  are  14  lacing  holes  at 
the  inside  rows  and  13  holes  in  the  outside  rows.  End  holes  are  ".65 
from  edge  of  belting. 

Double  laced  with  lacing  |"  by  ".06. 

Holes  punched  ".22  diameter. 

Tensile  strength,  6,624  pounds. 

Fractured  belting  along  outside  row  of  lacing  holes. 

No.  6247. 
12"  Single  Leather  Belting. 

Ends  of  sample  No.  6965  used. 

Same  style  of  joint  as  No.  6240,  except  there  are  16  holes  in  each 
of  the  outside  rows  and  17  holes  in  each  of  the  inside  rows  of  lacing 
holes. 

Laced  single,  lacing  |"  by  ".06. 

Holes  punched  ".22  diameter. 

End  holes  of  inside  rows  one-half  from  edge  of  belting. 

Tensile  strength,  6,758  pounds. 

Fractured  the  belting  along  outside  row  of  lacing  holes. 

No.  6246. 

12"  Single  Leather  Belting. 

Ends  of  sample  No.  6966  used. 

Same  style  of  joint  as  No.  6240,  except  there  are  18  holes  in  each 
outside  row  and  19  holes  in  each  inside  row  of  lacing  holes. 
Laced  single,  lacing  '^"  by  ".06. 
Holes  punched  ".22  diameter. 
End  holes  i"  from  edge  of  belting  at  inside  rows. 
Tensile  strength,  6,064  pounds. 
Fractured  the  belting  along  the  outside  row  of  lacing  holes. 


Tests  of  Metals.  1893. 


No   6241  AFTER  THE  TEST. 
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CORDAGE.  425 

HEMP  AND  HAVHA  COBDAOE. 

Manufactubed  by  the  Sew  all  &  Day  Cordage  Company. 

Samples  prepared  with  eye  splices  in  the  ends  to  secure  them  to  pins 
held  in  the  jaws  of  the  testing  machine. 

No.  6001. 
4"  Hemp  Eopb. 

Actual  circumference,  4|". 

Four  strands  of  29  threads  each. 

Lay,  one  turn  in  3J". 

Total  length,  223". 

Length  between  eye  splices,  3  feet. 

Weight,  11  pounds;  weight  per  fathom,  3.5  x>ounds. 

Tensile  strength,  8,520  pounds  =  73.4  pounds  per  thread. 

Parted  one  strand  at  the  splice. 

No.  6002. 

6"  Hemp  Eope. 

Actual  circumference,  6J". 

Four  strands  of  70  threads  each. 

Lay,  one  turn  in  4^". 

Total  length,  222". 

Length  between  eye  splices,  3  feet. 

Weight,  26f  pounds;  weight  per  fathoin,  8.7  pounds. 

Tensile  strength,  16,500  pounds=69  pounds  per  thread. 

Parted  one  strand  at  the  splice. 

No.  6003. 

4"  Manila  Sope. 

Actual  circumference,  4|". 

Thfee  strands  of  41  threads  each. 

Lay,  one  turn  in  3|". 

Total  length,  203". 

Length  between  eye  splices,  2  feet. 

Weight,  8^  pounds;  weight  per  fathom,  3  pounds. 

Splices  thoroughly  wetted  before  testing. 

Tensile  strength,  16,890  pounds=137  pounds  per  thread. 

Parted  one  strand  at  the  splice. 
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'So.  6004. 

6"  Manila  Bope. 

Actual  circumference,  6|". 

Three  strands  of  89  threads  each. 

Lay,  one  turn  in  5". 

Total  length,  219". 

Length  between  eye  splices.  30". 

Weight,  19  pounds;  weight  per  fathom,  6.2  i)ound8. 

Splices  thoroughly  wett^  before  testing. 

Tensile  strength,  28,700  poundB=107.5  x>ounds  per  thread. 

Parted  one  strand  at  the  splice. 


'So.  6999. 
6"  Manila  Hawser. 

Actual  circumference,  6f ". 

Three  strands,  each  strand  composed  of  a  3-stranded  rope.  The 
ropes  have  28  threads  in  each  of  their  strands.  Total  number  of 
threads  in  hawser,  252. 

Lay,  one  turn  in  6". 

Total  length,  246J". 

Gauged  length,  3  feet. 

Weight,  24f  pounds;  weight  per  fathom,  7.2  pounds. 

Ends  secured  to  4|"  pins  by  means  of  anchor  knots. 


Applied 
loads. 

In  gauged  length. 

Remarks. 

Elongation. 

Set. 

Pounds. 
0 

200 

400 

600 

800 

1,000 

1.200 

1,400 

1,600 

1,800 

2.000 

IneJuM. 
0. 

1.32 
1.82 
2.18 
2.40 
2.61 
2.94 
3.10 
3.30 

Inehet, 
0. 

Bemained  under  load  one-half  hoor. 
Set  after  one- half  minute. 

Elongation  =  25.1  per  cent. 

TenBile  strength = 59  pounds  per  thread. 

8.50 

3.50. 

2.20 
2.12 

2,500 
3,000 
8,500 
4,000 
4.500 
5,000 
5,500 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12.000 
W.OOO 
14.000 
14,080 

4.00 
4.28 
4.60 
4.91 
5.23 
5.50 
5.76 
5.95 
6.39 
6.90 
7.33 
7.78 
8.00 
8.41 
8.73 
9.02 

2.88 

Parted  one  strand  at  the  hitch. 


CORDAGE. 

No.  6923. 

8"  Manila  Ropb. 

Actual  circumference,  9" .45. 

Three  strands,  166  threads  per  strand. 

Lay,  one  turn  in  7". 

Total  length,  242^". 

Length  between  eye  splices,  8  feet. 

Gauged  length,  6  feet. 

Weight,  43  pounds;  weight  per  fathom,  12.7  pounds. 
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Applied 
loads. 

In  ganged  length. 

Bemarka. 

Elongation. 

Sncceeeive 
elongation. 

Set. 

Pound*. 
0 
1,000 
2,000 
8,000 
4,000 
6,000 
6,000 
7,000 
8,000 
9,000 
10.000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
25,000 
20.000 
15,000 
10,000 
5,000 

—    0 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8.000 

9,000 

10,000 

1,000 

10,000 

11,000 

12,000 

13,000 

14.000 

15,000 

16.000 

Inches. 
0. 

4.12 
5.41 
6.18 
6.80 
7.33 
7.82 
8.15 
8.50 
8.85 
9.22 
9.63 
9.84 
10.08 
10.38 
10.62 
10.88 
11.05 
11.29 
11.50 
11.76 
11.95 
12.17 
12.34 
12.49 
12.62 
12.87 
13.01 
13.18 
13.27 
13.43 
13.40 
13.29 
13.16 
12.95 
12.56 

-4.65 
—  .54 
+1.68 
3.42 
4.71 
6.70 
6.72 
7.33 
7.85 
8.21 
B.70 
7.34 
8.87 
9.15 
9.40 
9.55 
9.80 
9.96 
10.10 

InehM, 

Inches. 
0. 

Circumference,  9".45. 
Circumference,  8'M2. 

Circamference,  7".75. 
Circnmferenoe,  7"  .40. 

RemoTed  from  theteating  machine  and  soaked 
in  water  22  hours.  Test  then  completed  with 
the  wet  rope.  The  rope  contracted  to  5  feet 
7".45  ganged  length. 

Circumference,  9"  .94. 

6.40 

6.96 

9.50 

-17.11 
4.01 
2.22 
1.74 

6.73 
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CORDAGE. 
No.  6923— Continued. 


Applied 
loads. 

1 

In  gauged  length. 

Remarks. 

Elongation. 

Inehet. 
10.30 
10.49 
10.66 
10.82 
11.14 
11.27 
11.43 
11.64 
11.93 
12.08 
12.22 
12.32 
12.50 
12.60 
12.68 
12.75 
12.88 
12.94 
13.00 
13.12 
13.24 
13.33 
13.42 
13.53 

13.67 

Successive 
elongation. 

Set. 

Pounds 
17.000 
18,  000 
19.000 
20.000 
21,000 
22,  COO 
24,000 
26,000 
28,000 
80,000 
31.000 
32,000 
33.000 
34,000 
35.000 
36,000 
37.000 
38,000 
39.000 
40,000 
41,000 
42,000 
43,000 
44,000 

45,000 

Inches. 

Inehts. 

Circumference,  7".80. 

/Teniile  strength  =  98.4  pounds  per  thread. 
\£Iongation  —19  per  cent. 

Parted  one  strand  at  eye  splice. 
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No.  6000. 


8''  Manila  Hawseb  (tarred). 

Actual  circnmference  8".5. 

Three  straods;  each  strand  composed  of  a  S-stranded  rope.  The 
ropes  have  36  threads  in  their  strands,  one  strand  of  each  rope  having 
one  or  two  threads  less. 

Total  number  of  threads  in  hawser,  320. 

Lay,  one  turn  in  8''. 

Total  length,  290^''. 

Gauged  length,  3  feet. 

Weight,  48i  pounds;  weight  per  fathom,  12  pounds. 

Ends  secured  by  taking  two  round  turns  over  8J"  pins  held  against 
turning,  and  ends  cross  seized  to  standing  part  of  hawser. 


Applied 
loads. 

In  gauj^  length. 

Bemarks. 

Elongation. 

Set. 

Pounds, 
500 
1,000 
1«500 
2,000 
2,500 
8,000 
3,500 
4.000 
4,500 
5,000 
5,500 
6,000 
6.500 
7,000 
7,500 
8.000 
8,500 
9,000 
9,500 
10,000 
9,000 
8,000 
7,000 
6.000 
5,000 
4,000 
3,000 
2,000 
1,000 
1,000 
2.000 
3,000 
4,000 
5,000 
6,000 
7,000 
8.000 
9,000 
10,000 
10,500 
11,000 
11.500 

12,000 
10,000 
8,000 
6,000 
4,000 
2,000 

Indies. 

1.95 

2.26 

2.80 

8.29 

3.62 

3.94 

4.26 

4.52 

4.79 

5.05 

5.37 

5.51 

5.78 

6.00 

6.21 

6.39 

6.53 

6.70 

6.88 

7.00 

7.04 

7.02 

6.95 

6.93 

6.84 

6.75 

6.66 

6.46 

6.13 

5.32 

5.63 

5.87 

6.13 

6.39 

6.60 

6.72 

6.87 

7.02 

7.25 

7.36 

7.47 

7.65 

S        7.86 

\         7.99 

C        7.92 

i         7.90 

C        7.88 

)         7.88 

<        7.75 

7.72 

C         7.64 

{        7.58 

S        7.35 

{         7.32 

Inches. 

After2minntea. 
Do. 
Do. 
Do. 
Do. 
Do. 

2.51 

5.00 
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ISo.  eoOOi-Ooiitinued. 


^sr 

In  gauged  length. 

BemarkB. 

1 

Elongation. 

Set. 

Pounds. 

1,000 

0 
0 
0 

1,000 

2,000 

4,000 

6,000 

8,000 

10,000 

12,000 
13,000 

18,000 
15,000 
17,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
26,100 

Jnehe9. 
5        7.09 
{        7.00 

After  2  minntee. 

Do. 
After  15  hours. 

After  2  minutes 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Seising  parted.    Took  off  cross  seising  and  seized  ends  in 
reeniar  manner,  with  standing  and  running  parts  paral- 
lel.   This  seizing  did  not  hold  so  well  as  the  cross  seisini;. 
The  hawser  now  secured  with  a  half  hitch  in  each  end,  in 
addition  to  the  two  round  turns  as  used  before.    The  ends 
stopped  back  beyond  the  half  hitches. 

Elongation=32.0  per  cent. 

6.72 
6.50 
6.11 

(        6.60 
\         5.60 
C        6.97 
i        6.98 
(        6.53 
{         6.60 

6.97 
\        7.02 
C        7.32 
>         7.38 
C        7.65 
{         7.75 
C        7.90 

8.11 

8.32 
8.57 
9.05 
9.83 
10.80 
10.51 
10.67 
10.96 
11.80 
1L51 

Parted  at  middle  of  length. 


CORDAGE. 

No.  5922. 

'10"  Manila  Ropb. 

Actual  circumference,  11".2. 

Three  strands,  237  threads  -per  strand. 

Lay,  one  turn  in  8". 

Total  length,  316''. 

Length  between  eye  splices,  138". 

Gauged  length,  6  feet. 

Weight,  84  pounds;  weight  per  fathom,  19.2  pounds. 
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Applied 
loads. 

In  gaaged  length. 

Bemarka. 

Elongation. 

Set. 

Poundt. 
0 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 

10,000 

1,000 
0 
11.000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25.000 
26,000 
27.000 
28,000 
29,000 
30,000 

19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
86,000 
37,000 
38,000 
89,000 
40,000 
1,000 
0 

Inches. 
0. 

3.67 
4.97 
5.90 
6.53 
7.03 
7.48 
7.93 
8.29 
8.57 
5         8.90 
\        9.24 
8.42 

Inches. 
0. 

Circumference,  11".2. 
Oircomference,  10".2. 

Circumference,  9".85. 
After  30  minutes. 

Circumference,  10"  .2. 
Rested  3  minutes. 
Circumference,  9"  .85. 

Rested  2  minutes. 

Circumference,  9".10.    Rested  1  hour,  the  load  falling  in  the 
meantime  to  18,700  pounds. 

Circumference,  8".85. 

7.11 

9.42 
9.63 
9.86 
10.03 
10.35 
10.48 
10.62 
10.84 
11.01 
11.20 
11.50 
11.64 
11.75 
11.95 
12.18 
12.35 
12.45 
12.58 
12.85 
12.98 

12.87 
12.89 
12.92 
12.95 
12.99 
13.02 
13.05 
13  08 
13.12 
13.18 
13.22 
13.25 
13.30 
13.37 
18.42 
13.50 
13.61 
18.68 
13.77 
18.90 
14.00 

14.11 
12.  C2 

11.24 
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CORDAGE. 
No.  6922— Coutinued. 


Applied 
loads. 

In  gauged  length. 

Heroarkfl. 

Elongation. 

Set. 

Poundt. 
40,000 
42.000 
44,000 
46,000 
10,000 
20,000 
30,000 
40,000 
46,000 
48,000 
50,000 
52.000 
54,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68.000 
70,000 
71,700 

Inehe». 
14.43 
14.59 
14.67 
14.79 
13.80 
14.10 
14.40 
14.69 
15.00 
15.08 
15.15 
15.23 
15.86 
15.42 
15.55 
15.70 
15.90 
16.00 
16.20 
16.28 
16.45 

ItUfhM. 

Bemained  under  load  16  hours. 

£Ion£»tion=22.8  per  cent. 

Tenafie  strength =101  pounds  per  thread. 

Parted  one  strand  at  the  eye  splice. 
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No.  5921. 

12"  Manila  Hope. 

Actual  circamfereDce,  13|''. 

Three  strands,  329  threads  per  strand. 

Lay,  one  turn  in  10". 

Total  length,  306". 

Length  between  splices,  126". 

Gauged  length,  6  feet. 

Weight,  112  pounds;  weight  per  fathom,  26.4  pounds. 

The  rope  was  wetted  in  vicinity  of  splices. 


AppUed 
loads. 


Pounds. 

0 

1.000 

2.000 

8,000 

4,000 

6.000 

8,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

1,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

1,000 

0 

1,000 

2,000 

4,000 

6.000 

8,000 

10,000 

12,000 

14,000 

16,000 

18,000 

20,000 

21,000 
22.000 
23,000 
24,000 
26.000 
26,000 
27,000 
28,000 
29,000 

30,000 

24.000 
20,000 
16,000 
12.000 
8,000 
4,000 

1,000 

4,000 
8,000 
12,000 


In  gauged  length. 


Elongation,  elongation. 


Inchst. 
0. 

3.5 
4.25 
4.81 
5.26 
6.62 
6.98 
6.26 
6.50 
6.71 
6.90 
7.20 
7.40 
6.13 
7.54 
7.71 
8.02 
8.14 
8.20 
8.34 
8.51 
8.60 
7.28 


6.04 
6.33 
6.88 
7.19 
7.49 
7.75 
7.98 
8.14 
8.37 
8.56 
8.73 
8.90 
8.94 
9.01 
9.10 
9.17 
9.29 
9.37 
9.49 
9.56 
9.68 
9.79 
9.87 
9.81 
9.73 
9.66 
9.48 
9.33 
8.92 
8.19 
8.10 
8.28 
8.63 
8.88 


Inehet. 

0. 

3.5 
.75 
.56 
.44 
.37 
.30 
.28 
.24 
.21 
.19 
.30 
.20 
—1.27 


Set. 


Inehet. 
0. 


4.72 


Remarks. 


Circumference,  13§". 
Circnmferenco,  12". 15. 
Circumference,  11".90. 


Circumference,  11".70. 


Bested  1  minute. 


After  2  minutes. 


Circumference,  11".  12. 


After  2  minutes. 


Circumference,  ll".40. 
After  1  minute. 


H.  Doc.  373 
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CORDAQE. 
No.  6921— Continued. 


Applied. 
loadB. 


Poundt. 
16,000 
20,000 
24,000 
30,000 
31,000 
32.000 
33.000 
34,000 
35,000 
36,000 
37,000 
38.000 
39,000 
40,000 
41,000 
42,000 
43,000 
44.000 
45.000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52.000 
51.000 
54,000 
56,000 
58.000 
60,000 
62.000 
50,000 
40.000 
30,000 
20,000 
10,000 
2,000 
1,000 
0 
1,000 
2,000 
10.000 
20,000 
30,000 
40,000 
50,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
74,000 
77,300 


In  gaaf^ed  length. 


Elongation. 


IneheM. 
0.14 
0.36 
9.55 
9.80 
0.98 
10.06 
10.12 
10.21 
10.29 
10.48 
J  0.55 
10.66 
10.73 
10.85 
10.03 
10.08 
11.04 
11.15 
11.20 
11.24 
11.31 
11.36 
11.51 
11.58 
11.68 
11.79 
11.82 
11.91 
12.00 
12.08 
12.23 
12.34 
12.24 
12.09 
11.99 
11.79 
11.45 
10.57 
10.20 


8.89 
9.20 
10.25 
10.82 
11.23 
11.61 
11.95 
12.28 
12.47 
12.60 
12.70 
12.78 
12.88 
13.10 


Successive 
elongation. 


Set. 


Inehet. 


Ineheg. 


8.50 


Bemarks. 


Circnmferenoe,  10"  .60. 
Rested  3  mlnatea. 


Elongation = 18.2  per  cent. 

Tensile  strength =78.3  poonds  per  thnad. 


Parted  one  strand  at  eye  splice. 


CORDAGE. 
No.  5921a. 
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A  new  eye  was  spliced  in  the  fractured  end,  splices  tboronghly  wetted, 
and  rope  again  tested. 
Tensile  strength,  79,200  pounds=80.2  jwunds  per  thread. 
Parted  one  strand  at  middle  of  length. 

TABULATION  OF  CORDAGE  FROM  THE  SEWALL  j-  DAY  CORDAGE 

COMPANY, 


No.  of 
test. 

Kind  of  rope. 

Actual 
circum- 
ference. 

Strands. 

Threads 

per 
strand. 

Lay, 
one 

turn 
in. 

Weight 
fathom. 

Pounds. 
3.5 

8.7 

8 
6.2 

7.2 

12.7 
12 
19.2 
26.4 

Tensile 
strength 
of  rope. 

Tensile 
strength 

per 
thread. 

Parted. 

6001 

6002 

6003 
6004 
5090 

5923 

6000 

5022 

5921 
5921a 

4"  hemp  rope... 

6"  hemp  rope. . . 

4"manilarope.. 
6"maniIarope.. 
6"  maoila  haw- 
ser. 
8"  manilarope.. 

8"  manila  haw- 
ser, tarred. 
10"  manilarope. 

12"  manilarope. 
do 

InehtM, 
«i 

I 

9.45 
8.5 

11.2 

13| 

29 

70 

41 
89 
84 

155 

107 

237 

329 

In*. 
H 

f 

6 

7 

8 

8 

10 

Pounds. 
8,520 

16,500 

16,890 
28,700 
14,980 

45.000 

26.100 

71,700 

77.300 
79,200 

PoundM. 
73.4 

59 

137 
107.6 
59 

98.4 

81.6 

101 

78.3 
80.2 

One  strand  at 
splice. 
Bo. 

Do. 
Do. 
One  strand  at 

hitch. 
One  strand  at 

splice. 
At  middle  of 

length. 

One  strand  at 

splice. 

Do. 

At  middle  of 

length. 

TESTS  OF  HEMP  AVD  MAHUA  CORDAGE  FOR  VHTTED  STATES 
LIGHT-HOUSE  INSPECTOR,  THIRD  DISTRICT. 

Samples  3  feet  long  each,  except  the  4J"  to  1"  ropes  which  were  6 
feet  long. 
Secured  in  testing  machine  by  eye  splices  at  the  ends. 


No. 
of    .Marks. 

test.! 


Kind  of  rope. 


Act- 
ual 
cir- 
cam- 
fer- 
ence. 


Strands. 


Threads 

per 
strand. 


Lay, 
one 
torn 
in. 


Tensile 
strength. 


Parted. 


6792  ,  A 
5793  B 
579d    C 


5795 
5796 
5797 

5798 
5790 
5800 

5801 
5802 
580:i 

5804 
5805 
5806 

5807 
5608 
5809 


A 

B 
C 

A 

B 
C 

A 
B 
C 

A 
B 
C 

A 

B 
C 


6- thread  manila. . 

....do 

....do 

9- thread  manila. 

....do 

....do 

12-thread  manila 

...do 

....do 

15-thread  manila. 

....do 

....do 

18- thread  manila 

....do 

....do 

21 -thread  manila 

....do 

....do , 


Ina. 
3 


lA 

if 

if 
I 
I 


Int.  Pounds. 

tl  808 

i  704 

1  726 

1,193 
1,072 
1,320 


1.850 
1,535 
1,676 

2,010 
1.985 
2,228 

2.492 
2,204 
2,265 

2,710 
2,715 
2,690 


i 


One  strand  at  splice. 
Two  strands  4"  from  splicew 
One  strand  at  splice. 

Do. 
One  strand  6"  from  splice. 
One  strand  at  splice. 

Do. 
One  strand  2"  from  splice. 
One  strand  at  splice. 

Do. 
Do. 
Do. 

Do. 
Do. 
Do. 

Do. 
One  strand  7"  Arom  splice. 
One  strand  at  splice. 
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CORDAGE. 


Tests  of  hemp  and  manila  cordage  for  United  States  light-house  inspector,  third  district — 

Continued. 


No. 

of 

teat. 


58]  0 
5811 

5812 
5813 

58U 
5815 
5816 

5817 
5818 
5819 

5820 
5821 
5822 

5823 
5824 
5825 


5827 


5829 
5830 
5831 

5832 
5833 
5834 

5835 
5836 
5837 

5838 
5839 
5840 

5841 
5842 
5843 

5844 
5845 

5846 
5847 

5848 
5849 


5851 

5852 
5853 

5854 
5855 

5901 
5902 
5903 
5904 
5905 
5906 


Marke. 


A 
B 

A 
B 

A 
B 
C 

A 
fi 
C 

A 

B 
C 

A 

B 
C 

A 
B 
C 

A 
B 
C 

A 

B 
C 

A 
B 

C 

A 

B 
C 

A 
B 
C 

A 
C 

A 

C 

A 

C 

A 
C 

A 
C 

A 
C 


Kind  of  rope. 


1"  manila 

do 

1|"  manila 

do 

2"  manila 

....do 

do 

2^"  manila 

do 

....do 

3"  manila 

....do 

....do 

3i"  manila 

.:..do 

do 

4"  manila 

do 

do 

4i"  manila 

do 

do 

5"  manila 

....do 

do 

5i"  manila 

.:..do 

do 

6"  manila 

.....do 

do 

7"  manila 

do 

....do 

1|"  tarred  hemp. . . 
.....do 

2"  tarred  hemp 

do 

2^"  tMTed  hemp. . . 
do 

3"  tarred  hemp 

do 

8)"  tarred  hemp... 
do 

4"  tarred  hemp 

do 

4"  Rnasia  hemp. . . 
3^"  Russia  hemp.. 
3"  Roosiahemp... 
2i"Rassiahemp.. 
2"  Rassia  hemp. . . 
li"  Russia  hemp.. 


Act- 
ual 
cir- 

cum- 
fer 

ence. 


7 


if 


II' 

*4' 


Strands, 


Threads 

per 
strand. 


Lay, 
one 
turn 
in. 


TensUe 
strength. 


[Int. 
3  I    1 
3  I    1 


29 

81 

85 

87 
40 

51 
42 
54 

62 
64 
67 

75 
62 
62 

90 
77 
94 

120 
111 
112 

7 
6 

14 

7 

20 
10 


Pounds. 
1,298 
1,042 

3,841 
3,296 

4,248 
4,750 
4,360 

7,886 
6,980 
6,640 

10,200 
10,360 
11.065 

13,610 
12, 175 
12,920 

14,920 
16, 170 
14,710 

21,750 
19,140 
21,200 

27.520 
26,400 
24,520 

27.750 
31,700 
27,250 

34,800 
31,780 
31,060 

58,700 
&8,750 
84,900 

2.614 
1,918 

2,995 
2,540 

4,346 
8.225 

5,587 
4,506 

7.480 
7,860 

8,540 
8,742 

15,020 
10,400 
9,720 
5,490 
3,980 
2.460 


Parted. 


One  strand  at  splice. 
Do. 

One  strand  at  middle. 
One  strand  8"  from  splice. 

One  strand  at  splice. 

Do. 
One  strand  6"  ftom  splice. 

One  strand  at  splice. 

Do. 
One  strand  at  middle. 

One  strand  at  splice. 
Do. 
Do. 

Do. 
Do. 
Do. 

Do. 
Do. 
Do. 

Do. 
Do. 
Do. 

Do. 
Do. 
Do. 

Do. 
Do. 
Do. 

Do. 
Do. 
One  strand  2"  from  splice. 

One  strand  at  splice. 
Do. 
Do. 

One  strand  2"  from  splice. 
One  strand  at  splice. 

Do. 
Do. 

Do. 
Do. 

Do. 
Do. 

Do. 
Do. 

Do. 
Do. 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 


ENDURANCE  OF  ROTATING  SHAFTS 


OOLD-EOLLED  AKD  OOLD-DRAWlNr  STEEL 
BARS;  ALSO  HOT-ROLLED  STEEL  BARS. 


437 


Endurance  op  rotating  shafts.  439 


EHBUBAHCE  OF  ROTATIHO  SHAPTS. 

Tests  ou  the  endurance  of  metals  to  repeated  stresses  under  the  con- 
ditions of  rotating  shafts  transversely  loaded  are  continued  from  pre- 
vious years. 

The  present  report  contains  the  results  with  cold-rolled  steel  shafts 
which  were  run  under  ditferent  fiber  stresses.  A  part  of  the  number 
were  run  until  rupture  of  the  metal  was  reached,  while  the  rotating  tests 
of  other  bars  were  discontinued  before  rupture  in  this  way,  the  shafts 
removed  from  the  apparatus  and  annular  tensile  specimens  taken  out 
and  subsequently  tested.  This  was  done  to  ascertain  what  effect  the 
previous  repeated  stresses  had  produced  on  the  tensile  strength  of  the 
metals.  Specimens  from  the  middle  of  the  length  of  the  shafts,  where 
the  fiber  stresses  reached  their  maximum  and  from  one  end  where  the 
metal  was  unaffected  during  the  rotating  test,  were  taken. 

Shafts  loaded  on  a  single  bearing  at  the  middle  of  their  length  received 
the  load  on  a  loose  ring  having  a  length  of  one-half  inch  on  the  shaft. 
Those  with  double  bearings  at  the  middle  received  the  loads  on  two 
bearings,  each  one-half  inch  long  and  spaced  4  inches  from  center  to 
center. 

The  double  bearings  are  used  to  obtain  a  section  uniformly  strained 
along  the  length  of  the  shaft,  and  there  is  opportunity  for  the  shaft  to 
rupture  within  the  section  under  maximum  stress  without  fracturing 
necessarily  directly  under  the  bearings. 

Furthermore,  when  examining  the  effect  of  repeated  stresses  on  the 
tensile  strength  of  the  metal,  by  means  of  the  annular  type  of  speci- 
men, the  chambered  part  of  the  specimen  may  be  given  a  cylindrical 
bore  for  a  length  sufficient  to  observe  the  elastic  limit  and  elongation 
prior  to  rupture,  on  that  part  of  the  metal  between  the  double  bearings. 

There  were  annealed  shafts  of  cold-rolled  and  cold-drawn  steel.  The 
endurance  of  the  metal  appeared  to  diminish  as  higher  annealing  tem- 
peratures were  employed,  although  a  notable  exception  was  found,  in 
cold-drawn  bar  No.  186,  not  annealed,  which  ruptured  with  a  lower 
number  of  rotations  than  companion  bars  which  had  been  annealed. 

In  this  report  are  some  bars  of  a  new  lot  of  Gautier  steel,  represent- 
ing metal  in  several  grades,  having  in  the  different  bars  a  range  of  car- 
bon from  0.15  to  1.09  per  cent.  The  bars  were  finished  in  the  hot  rolls 
14  inches  diameter,  and  are  turned  down  to  1  inch  diameter  for  these 
tests. 

The  first  series  of  tests  with  these  bars  was  made  under  a  fiber  stress 
of  60,000  pounds  per  square  inch. 

Running  under  this  fiber  stress  at  a  speed  of  400  rotations  per  min- 
ute caused  the  bars  to  acquire  an  increased  temperature,  which  in  the 
hottest  bar  reached  472o  F. 

One  bar  of  each  grade  of  steel  was  thus  allowed  to  reach  the  maxi- 
mum temperature  which  the  conditions  of  the  test  permitted,  and 
continued  to  be  run  until  rupture. 

Duplicate  specimens  were  kept  near  atmospheric  temx)eraturo  by 
means  of  a  stream  of  cold  water  played  upon  the  specimen  with  a  hose, 
the  specimen  not  at  any  time  during  the  test  being  allowed  to  acquire  a 
temperature  above  110°  F. 
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ENDURANCE  OF  ROTATING  SHAFTS. 


A  remarkable  difference  exists  between  the  endurance  of  the  hot 
and  the  cold  bars,  which  is  shown  in  the  following  table: 


Total  number  of  rota- 

tions. 

Carbon. 

Hot  bars. 

Cold  bars. 

Percent. 

0.J5 

85,200 

4,350 

.17 

32,300 

3,950 

.34 

127,700 

11,600 

.55 

lll.WH) 

11,060 

.73 

218,500 

34,000 

.82 

148. 200 

42,000 

1.00 

99.200 

23,000 

The  temperature  of  the  hot  bars  did  not  remain  constant  during  the 
tests,  and  ifc  was  not  attempted  to  regulate  or  control  the  same^ 

The  fluctuations  in  temperature  were  attributed  to  variations  in  the 
molecular  friction  of  the  metal  in  cases  where  the  speed  of  rotation  con- 
tinued without  interruption,  and  the  lubrications  of  the  bearings  under- 
went no  known  change  of  condition. 

When  a  shaft  was  first  loaded  the  resistance  against  rotation  was 
decidedly  greater  than  its  subsequent  resistance,  and  in  some  cases  the 
belt  power  of  the  rotating  apparatus  was  insufficient  to  drive  the  shaft 
under  full  load,  at  the  commencement  of  the  t€st. 

A  gradual  application  of  the  load,  however,  enabled  the  resistance 
to  be  overcome,  and  after  a  few  hundred  rotations  it  was  so  far  dimin- 
ished that  the  belt  was  enabled  to  do  the  work  thereafter. 

This  describes  the  behavior  of  several  shafts,  but  in  order  to  explain 
more  fully  the  phenomena,  it  will  be  necessary  to  measure  the  power 
actually  used  in  driving  the  shafts,  accompanied  by  the  thermometric 
observations  of  the  jiart  of  the  shafts  receiving  the  maximum  stresses. 

Following  the  report  of  the  rotating  shafts  are  the  results  of  tension 
specimens  taken  from  ruptured  and  unruptured  shafts. 

These  specimens  are  annular  in  form,  in  order  to  test  only  the  outside 
metal  of  the  shafts,  or  that  part  which  has  been  subjected  to  overloads, 
provided  the  specimen  was  that  taken  from  the  middle  of  the  shafU 
Specimens  from  the  outer  end  of  the  shafts  were  given  the  same  form 
for  direct  comparison  of  results. 

The  results  of  the  tensile  tests  show  in  three  instances,  endurance 
bars  ^os.  166, 167,  and  169,  a  large  apparent  reduction  in  the  strength 
of  the  middle  specimen  over  the  end  one,  but  the  appearance  of  the 
fractures  indicated  that  incipient  rupture  had  begun  in  the  endurance 
tests,  and  that  minute  fractures  existed  in  the  metal  at  the  commence- 
ment of  the  tensile  tests. 

With  specimens  from  endurance  bar  No.  182  there  was  a  large  appar- 
ent gain  in  the  middle  specimen  over  the  end  one. 

The  high  annealing  temperature  to  which  this  bar  was  exposed  before 
the  endurance  test  began  appeared  to  have  lowered  the  elastic  limit 
and  the  tensile  strength,  but  the  middle  section  was  restored  to  a  higher 
tensile  strength. 

If  the  restoration  was  the  direct  result  of  the  endurance  t^st,  the 
explanation  is  not  inconsistent  with  observed  facts  in  other  tests. 

In  the  other  tests  the  gain  or  loss  of  the  middle  specimen  fell  within 
limits  attributable  to  the  variations  in  the  original  strength  of  the  metal. 


ENDURANCE  OP  ROTATING  SHAFTS. 
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l^o.  176. 

Cold- Rolled  Steel. 

Diameter  1".    Speed  of  rotatiou,  400  per  minute. 
Length  between  end  bearings,  33''. 
Deflections  measured  on  chord  of  10". 


Maxi- 
mum 
fiber 

atreaa 
per 

square 
inch. 

Number  of  rotations. 

Micrometer  readings  for  de- 
flections. 

Deflec- 
tions. 

iMh. 

.0253 
.0256 
.0256 

.0256 
.0255 
.0257 

Sets. 

Remarks. 

Succes- 
sive. 

Total. 

On 
line. 

Un- 
loaded. 

Loaded. 

^   Un- 
loaded. 

Inch. 
.2010 
.1099 
.2001 

.2011 
.1999 
.2002 

Pcwidt. 
35,000 

0 

10,000 
1,550,310 

0 

10,000 
1,580,310^ 

a 
b 
e 

a 
h 
e 

Inch. 
.2012 
.2000 
.2004 

.2014 
.2002 
.2004 

Inch. 
.1757 
.1743 
.1745 

.1755 
.1744 
.1745 

Inch. 
.0002 
.0001 
.0003 

.0003 
.0003 
.0002 

Bar  ruptured. 

1 

1^0. 177. 

Oold-Rolled  Steel. 

Diameter,  1".    Si>eed  of  rotation,  400  per  minute. 
Length  between  end  bearings.  33". 
Deflections  measured  on  chord  of  10". 


Maxi- 
mum 

Number  of  rotations. 

Micrometer  readings  for  de- 
flections. 

fiber 
stress 

per 
square 

inch. 

Deflec- 
tions. 

Sets. 

Jneh. 
.0002 
.0003 
.0003 

Remarks. 

Succes- 
sive. 

Total. 

On 

line. 

Un- 
loaded. 

Loaded. 

Un- 
loaded. 

Pounds. 
85,000 

0 

0 

Inch. 
.1908 
.1999 
.2014 

Inch. 
.1740 
.1740 
.1766 

Inch. 
.1096 
.1996 
.2011 

Inch. 
.0256 
.0266 
.0255 

10,000 

10,000 

.1991 
.1901 
.2007 

.1732 
.1734 
.1749 

.1990 
.1990 
.2005 

.0258 
.0256 
.0250 

.0001 
.0001 
.0002 

490,000 

600,000 

.1996 
.1998 
.2014 

.1738 
.1738 
.1754 

.1994 
.1995 
.2011 

.0256 
.0267 
.0257 

.0002 
.0003 
.0003 

• 

500,000 

1,000,000 

.1099 
.2001 
.2016 

.1741 
.1742 
.1767 

.1998 
.1998 
.2013 

.0257 
.0256 
.0266 

.0001 
.0003 
.0002 

600,000 

1,500,000 

.2001 
.2001 
.2014 

.1741 
.1740 
.1755 

.1990 
.1998 
.2011 

.0258 
.0258 
.0256 

.0002 
.0003 
.0003 

500,000 

2,000,000 

.1999 
.2000 
.2016 

.1741 
.1741 
.1757 

.1908 
.1908 
.2014 

.0267 
.0257 
.0257 

.0001 
.0002 
.0002 

500,000 

2,600,000 

.1999 
.2001 
.2017 

.1740 
.1742 
.1757 

.1908 
.1999 
.2014 

.0258 
.0267 
.0267 

.0001 
.0002 
.0003 

500,000 

3,000,000 

.2000 
.2002 
.2018 

.1745 
.1744 
.1761 

.1908 
.1999 
.2016 

.0253 
.0265 
.0264 

.0002 
.0003 
.0003 

500,000 

3,500,000 

c 

.2000 
.2004 
.2018 

.1743 
.1746 
.1760 

.1990 
.2000 
.2015 

.0266 
.0265 
.0255 

.0001 
.0004 
.0003 

329,400 

3,829,400 

Bar    ruptured  2" 
from  middle  bear- 
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No.  178. 
OoLD-RoLLED  Steel. 

Diameter,  1".    Speed  of  rotation,  400  pw  minute. 
Length  between  end  bearings,  33". 
Deflections  measured  on  chord  of  10". 


Maxi- 
Diiira 
fiber 
streMH 

Number  of  rotations. 

Micrometer  readings  for  de- 
flection. 

Deflec- 
tions. 

Sota. 

B«marks. 

per 
square 
inch. 

SncC'ea- 
sive. 

Total. 

On 
line. 

Un- 
loaded. 

Loaded. 

Un- 
loaded. 

Poundi. 
35,000 

0 

0 

a 
b 
e 

Inch. 

.1905 

.2021 

.  .2015 

Inch. 
.  1737 
.1763 
.1758 

Inch. 
.1904 
.2019 
.2014 

Inch. 
.0257 
.0256 
.0256 

Inch. 
.0001 
.0002 
.0001 

10.000 

10,000 

a 
b 
c 

.1995 
.2021 
.2010 

.1738 
.1763 
.1758 

.1995 
.2020 
.2014 

.0257 
.0257 
.0256 

0. 
.0001 
.0002 

400,000 

500,000 

a 
b 
e 

.1996 
.2020 
.2016 

.1742 
.1765 
.1761 

.1995 
.2019 
.2014 

.0253 
.0254 
.0253 

.0001 
.0001 
.0002 

500,000 

1,000,000 

a 
b 
e 

.1998 
.2021 
.2018 

.1741 
.1766 
.1762 

.1996 
.2020 
.2017 

.0255 
.0254 
.0255 

.0002 
.0001 
.0001 

500,000 

1,500.000 

a 
b 
c 

.1998 
.2021 
.2018 

.1741 
.1766 
.1760 

.1996 
.2020 
.2016 

.0255 
.0254 
.0256 

.0002 
.0001 
.0002 

510,000 

2,010,000 

a 
b 
e 

.1998 
.2021 
.2018 

.1742 
.1766 
.1760 

.1906 
.2020 
.2016 

.0254 
.0254 
.0256 

.0002 
.0001 
.0002 

491,000 

2,501,000 

a 
b 
e 

.1998 
.2020 
.2018 

.1745 
.1766 
.1761 

.1996 
.2019 
.2015 

.0251 
.0253 
.0254 

.0002 
.0001 
.0003 

409,000 

3, 000, 000 

a 
b 
e 

.1997 
.2020 
.2018 

.1742 
.1766 
.1761 

.1906 
.2019 
.2016 

.0254 
.0253 
.0255 

.0001 
.0001 
.0002 

600,000 

3,500,000 

a 
b 
e 

.1997 
.2021 
.2018 

.1740 
.1765 
.1761 

.1996 
.2019 
.2015 

.0256 
.0254 
.0254 

.0001 
.0002 
.0003 

500,000 

4,000,000 

a 
b 
e 

.1097 
.2021 
.2020 

.1742 
.1766 
.1764 

.1997 
.2019 
.2019 

.0255 
.0254 
.0255 

0. 
.0002 
.0001 

500,000 

4,500,000 

a 

b 
e 

.1997 
.2021 
.2019 

.1740 
.1764 
.1761 

.1996 
.2010 
.2015 

.osise 

.0255 
.0254 

.0001 
.0002 
.0004 

500,000 

5,000,000 

a 

.1996 
.2021 
.2020 

.1740 
.1765 
.1761 

.1997 
.2020 
.2017 

.0257 
.0255 
.0256 

.0001 
.0001 
.0003 

Middle  bearing  cut- 

ting. 
Bar  ruptured. 

2,508.540 

7,598,540 





ENDUKANCE  OF  ROTATING  SHAFTS, 
l^o.  185.  ' 
OOLD-EOLLED  STEEL. 

Annealed  at  an  estimated  temperature  of  1,783^  F. 
Diameter,  V.    Speed  of  rotation,  400  per  minute. 
Length  between  end  bearings,  S3". 
Deflections  measured  on  chord  of  10". 
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Maxi- 
mum 
fiber 
stress 

Number  of  rotations. 

Micrometer  readings 

for  de- 

Deflec- 
tions. 

Sets. 

Remarks. 

per 

square 

inch. 

Succes- 
sive. 

TotaL 

On 

line. 

a 
b 

e 

Un- 
loaded. 

Inch. 
.1993 
.1993 
.1997 

Loaded. 

Un- 
loaded. 

Inch. 
.0293 
.0295 
.0300 

Pounds. 

40,000 

0 

0 

Inch. 
.1699 
.1700 
.1701 

Inch 
.1992 
.1905 
2001 

Inch. 

.0001 
-.0002 
-.0004 

5,000 

5,000 

a 
b 
e 

.2000 
.2010 
.2015 

.1707 
.1700 
.1710 

.2005 
.2008 
.2015 

.0298 
.0299 
.0206 

.0004 
.0002 
0. 

5;  000 

10,000 

a 
b 
e 

.2006 
.2010 
.2016 

.1700 
.1710 
.  1718 

.2005 
.2008 
.2015 

.0296 
.0298 
.0297 

.0001 
.0002 
.0001 

40,000 

60,000 

a 
b 
e 

.2006 
.2010 
.2017 

.1710 
.1708 
.1717 

.2005 
.2007 
.2014 

.0295 
.0299 
.0207 

.0001 
.0003 
.0003 

51,000 

101,000 

a 
b 
e 

.2009 
.2009 
.2018 

.1710 
.1700 
.1719 

.2005 
.2007 
.2017 

.0205 
.0298 
.0208 

.0004 
.0002 
.0001 

53,000 

154,000 

a 
b 
e 

.2008 
.2009 
.2019 

.1712 
.1710 
.1718 

.2006 
.2007 
.2017 

.0204 
.U207 
.0299 

.0002 
.0002 
.0002 

58,000 

210,000 

a 
b 

e 

.2008 
.2009 
.2018 

.1710 
.1710 
.1717 

.2006 
.2008 
.2016 

.0206 
.0298 
.0299 

.0002 
.0001 
.0002 

28,880 

238,880 

Bar  ruptured  3" 
from  center  at  a 
smaU  drilled  hole 
defliiiniC    the    6" 
gansed   section 
usea  in  determin- 
ing the  annealing 
temperature. 
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No.  170. 
COLD-BOLLEB  STEEL. 

Diameter,  V\    Speed  of  rotation,  400  per  minute. 
Length  between  end  bearings,  33^'. 
Deflections  measured  on  chord  of  10^'. 


Maxi- 
mum 
fiber 
stress 

per 
square 
iocb. 

Micrometer  readings  for  de- 
flections. 

Deflec 
tions. 

Seto. 

Remarks. 

Succes- 
sive. 

Total. 

On       TTn-    L^o^^^  1    in- 
line.' loaded. ;  Lo»ded.  j^^^ 

1              1                1 

Pounds. 
45,000 

0 

10,000 
142.580 

0 

10,000 
162,560 

a 
b 
e 

a 
b 
e 

Inch. 
.2006 
.1995 
.1995 

.2008 
.1995 
.1996 

Inch. 
.1675 
.1664 
.1666 

.1675 
.1663 
.1664 

Inch. 
.2004 
.1992 
.1998 

.2004 
.1090 
.1994 

Inch. 
.0329 
.0328 
.0328 

.0329 
.0827 
.0330 

Inch. 
.0002 
.0003 
.0002 

.0004 
.0006 
.0003 

Bar  mptursd. 

UTo.  171. 

CoLB-BoiiLED  Steel. 

Diameter,  V\    Speed  of  rotation,  400  per  minute. 
Length  between  end  bearings,  33". 
Deflection  measured  on  chord  of  10". 


Maxi- 
mum 

fiber 
stress 

per 
square 

iDOb. 

Number  of  rotations. 

Micrometer  readings  for  de- 
flections. 

Deflec- 
tions. 

Sets. 

Remarks. 

Succes- 
sive. 

Total. 

On 
line. 

Un- 
loaded. 

Loaded. 

Inch. 
.1686 
.1680 
.1667 

.1685 
.1878 
.1689 

Un- 
loaded. 

PoundM. 
45,000 

0 

10,000 
141,000 

0 

10,000 
151,000 

a 
b 
e 

a 
b 
e 

Inch. 
.2016 
.2011 
.2020 

.2014 
.2011 
.2022 

Inch, 
.2014 
.2009 
.2017 

.2014 
.2009 
.2020 

Inch. 
.0328 
.0329 
.0330 

.0331 
.0331 

Inch, 
.0002 
.0002 
.0003 

0. 

!oow 

Bar  ruptured. 

ENDURANCE  OF  ROTATING  SHAFTS, 

No.  172. 

COLD-EOLLED    SXEEL. 

Diameter,  1".    Speed  of  rotation,  400  per  minute. 
Length  between  end  bearings,  33". 
Deflections  measured  on  chord  of  10". 
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Maxi- 
mum 
tiber 
Btreaa 

per 
square 
inch. 

Pound*. 
45,000 

Number  of  rotations. 

Micrometer  readings 
flections. 

for  de- 

Deflec- 

SetH. 

Bemarks 

Saoces- 
sire. 

Total      iSf,. 

Un- 
loaded. 

1                 tions. 
I^-d-  Jaded.! 

0 

10,000 
40,200 

0 

10,000 
50,200 

a 
h 
e 

a 
b 

e 

a 
b 
e 

Inch. 
.1907 
.2009 
.2007 

.1997 
.2010 
.2009 

.1998 
.2007 
.2000 

Inch. 
.1666 
.1676 
.1670 

.1666 
.1676 
.1678 

.1665 
.1678 
.1678 

Inch. 
.1995 
.2006 
.2005 

.1994 
.2006 
.2006 

.1995 
.2005 
.2005 

Inch. 
.0329 
.0330 
.0329 

.0328 
.0330 
.0327 

.0330 
.0327 
.0327 

Inch. 
.0002 
.0003 
.0002 

.0003 
.0004 
.0004 

.0003 
.0002 
.0004 

Test  discontinued. 

No.  173. 
Cold  Rolled  Steel. 


Diameter,  1".    Speed  of  rotation,  400  per  minute. 
Length  between  end  bearings,  33". 
Deflections  measured  on  chord  of  10'^ 


Maxi- 
mum 
fiber 

Number  of  rotations.     ^^^^"'"^^yjS^?.*"  ^^' ^*- 

Deflec. 
tions. 

Sets. 

Remarlcs. 

per 
fiquare 
inch. 

SJCCC--         Total. 

On 
line. 

Un- 
loaded. 

Loaded. 

Un- 
loaded. 

Pounds. 
46,000 

0 

13,400 
86,600 

0 

13,400 
50,000 

e 

Inch. 
.2000 
.2005 
.2032 

.2002 
.2005 
.2034 

.1999 
.2004 
.2034 

Inch. 
.1670 
.1673 
.1099 

.1670 
.1672 
.1701 

.1666 
.1674 
.1701 

Inch. 
.1008 
.2002 
.2028 

.1999 
.2003 
.2031 

.1097 
.2002 
.2030 

Inch. 
.0328 
.0329 
.0329 

.0320 
.0331 
.0330 

.0329 
.0328 
.0329 

Inch. 
.0002 
.0003 
.0004 

.0008 
.0002 
.0003 

.0002 
.0002 
.0004 

Test  discontinued. 
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No.  174. 
GOLD-EOLLED   StEEL. 

Diameter,  1".    Speed  of  rotation,  400  per  miunte. 
Length  between  end  bearings,  33''. 
Deflections  measured  on  chord  of  10". 


Maxi. 
mum 
fiber 
atreaa 

per 
square 
inch. 

Number  of  rotations. 

Micrometer  readinga  for  de- 
fiectiona. 

Deflec- 
liona. 

SeU. 

Bemarka.            • 

Sncces- 
Blve. 

Total. 

On 
line. 

a 
b 
e 

a 
h 
e 

a 
b 
e 

Un. 
loaded. 

L^d^d'loSTed. 

Pounds. 
45,000 

0 

10,000 
40.000 

0 

10,000 
50,000 

Inch. 
.2009 
.2008 
.2016 

.2010 
.2000 
.2024 

.2006 
.2010 
.2020 

Jneh. 
.1680 
.1674 
.1685 

.1678 
.1676 
.1690 

.1675 
.1678 
.1684 

Inek. 
.2007 
.2005 
.2015 

.2008 
.2006 
.2020 

.2006 
.2005 
.2015 

Inch. 
.0327 
.0331 
.0330 

.0330 
.0330 
.0330 

.0331 
.0327 
.0331 

Inch. 
.0002 
.0003 
.0001 

.0002 
.0003 
.0004 

0. 
.0005 
.0005 

Teat  diaoontinued. 

No.  175. 

OOLD-ROLLBD   STEEL. 

Diameter,  1".    Speed  of  rotation,  400  per  minnte. 
Length  between  end  bearings,  33". 
Deflections  measured  on  chord  of  10". 


Maxi- 
mum 
fiber 
atreaa 

per 
aquare 
inch. 

Number  of  rotationa. 

Micrometer  readinga  for  de- 
flectiona. 

Deflec- 
tions. 

Seto. 

Hemarkn. 

Succea- 
aive. 

Total. 

On 
Une. 

Un- 
loaded. 

Loaded. 

rn- 

loaded. 

Pounds. 
45.000 

0 

10,000 
40,000 

0 

10,000 
50,000 

c 

Inch. 
.2014 
.2004 
.2009 

.2013 
.2002 
.2009 

.2011 
.2002 
.2011 

Inch. 
.1682 
.1671 
.1678 

.1679 
.1669 
.1677 

.1681 
.1670 
.1678 

Inch. 
.2011 
.2001 
.2007 

.2010 
.2000 
.2005 

.2010 
.1999 
.2007 

Inch. 
.0329 
.0330 
.0329 

.0331 
.0331 
.0328 

.0329 
.0329 
.0329 

Inch. 
.0003 
.0003 
.0002 

.0003 
.0002 
.0004 

.0001 
.0003 
.0004 

Teat  diaoontinued. 

ENDURANCE  OF  ROTATING  SHAFTS. 
Ko.  161. 


447 


COLD-ROLLBD   STEEL. 

Diameter,  1".    Speed  of  rotation,  400  per  minute. 
Length  between  end  bearings,  33''. 
Deflections  measured  on  chord  of  10". 


Maxi. 
mum 
fiber 
stress 

per 
square 
inob. 

Number  of  rotations. 

Micromet4^r  readings  for  de- 
flections. 

• 

Defl  c- 
tions. 

Sets. 

Bemarks. 

Succes- 
sive. 

Total. 

On 
line. 

a 
h 
c 

a 
b 

e 

loSid.  ^^^-  loidid. 

Pounds. 
55,000 

0 

10,000 
93,340 

0 

10.000 
103,340 

Inch. 
.2006 
.2018 
.2010 

.2002 
.2022 
.2018 

Inch. 
.1602 
.1610 
.1605 

.1590 
.1596 
.1599 

Inch. 
.2005 
.2012 
.2009 

.1999 
.2002 
.2007 

Inch. 
.0403 
.0402 
.0404 

.0409 
.0407 
.0406 

Inch. 
.0001 
.0006 
.0001 

.0003 
.0020 
.0011 

Bar  ruptured. 

'       "l        ""1 i        ■ 

No.  162. 

Cold-Rolled  Steel. 

Diameter,  1",    Speed  of  rotation,  400  per  minute. 
Length  between  end  bearings,  33". 
Deflections  measured  on  chord  of  10". 


Number  of  rotations.     ^'°~'°**Sec'lS£iH'!^'  ^'''"  ***' 


Maxi- 
mum 
fiber 
stress 

inch.         **'*• 


Pounds. 
56,000 


10,000 


42,400 


ToUl.       iPne.  lolcfed.   ^•d- 


10,000 


52,400 


hieh. 

Inch. 

a 

.1999 

.1692 

b 

.1998 

.1591 

e 

.2017  1 

.1611 

.2014 

.2008  ' 
.2024  , 


.1586 
.1584 
.1600 


rn- 

loaded. 


Deflec- 
i  tions. 


Inch. 

Inch. 

.1907 

.0405 

.1995 

.0404 

.2015 

.0404 

.1989 

.0403 

.1987 

.0403 

.2004 

.0404 

Seto. 


Inch. 
.0002 
.0003 
.0002 

.0025 
.0021 
.0020 


Remarks. 


Bar  ruptured. 
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No.  163. 

Cold-Rolled  Steel. 

Diameter,  l'\    Speed  of  rotation,  400  per  minute. 
Length  between  end  bearings,  33''. 
Deflections  measured  on  chord  of  10''. 


Maxi. 
ranm 
fiber 
Btress 

per 
square 
inch. 

Number  of  rotationH. 

Micrometer  readings  for  de- 

Deflec- 
tions. 

Seta. 

Ineh. 
.0001 
.0005 
.0002 

.0010 
.0009 

.0020 

Bemarka^ 

SacoeB- 
sive. 

Total. 

On       Fn- 
line.  loaded. 

• 
Loaded. 

Inch. 
.1602 
.1584 
.1613 

.1600 
.1563 
.1610 

Un- 
loadMl. 

Inch. 
.2007 
.1987 
.2020 

.2005 
.1970 
.2016 

Pounds. 

55.000 

0 

10,000 
67,500 

0 

10,000 
77,500 

a 
b 
e 

a 
b 
e 

Inch. 

.2008 
.1902 
.2022 

.2015 
.1970 
.2036 

Inch. 
.0405 
.0403 
.0407 

.0405 
.0407 
.0406 

Bar  ruptured. 

1               I 

No.  165. 

OOLD-EOLLED   STBEL. 

Diameter,  1".    Speed  of  rotation,  400  per  minute. 
Length  between  end  bearitfgs,  33". 
Deflections  measured  on  chord  of  10". 


Maxi- 
mum 
fiber 

BtresB 
per 

square 
inch. 

Number  of  rotations. 

Mici 

Ou 
line. 

rometer  readings  for  de- 
flections. 

Deflec- 
tions. 

Inch. 
.0406 
.0405 
.0405 

.0406 
.0409 
.0406 

Sets. 

Remarks. 

Succes- 
sive. 

0 
10,000 
38,100 

Total. 

0 

10,000 
48,100 

Un- 
loaded. 

Loaded. 

Un- 
loaded. 

P<nmdM. 
65,000 

a 
b 
e 

a 

b 
e 

Inch. 
.1988 
.2040 
.2006 

.1978 
.2057 
.2015 

Inch. 
.1579 
.1632 
.1598 

.1564 
.1619 
.1585 

Inch. 
.1985 
.2037 
.2003 

.1970 
.2028 
.1991 

Inch. 
.0003 
.0003 
.0003 

.0003 
.0029 
.0024 

Bar  ruptured. 

ENDURANCE  OF  ROTATING  SHAFTS. 

No.  164. 

Cold-Rolled  Steel. 

Diameter,  1".    Speed  of  rotation,  400  per  minute. 
Length  between  end  bearings,  33''. 
Deflections  measured  on  chord  of  10". 
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Maxi. 
mum 
fiber 

stress 
per 

square 
inch. 

N„n.W.f  roUtloc. '  ^'""""TeX',"** 

for  de- 

Deflec- 

Sets. 

Remarks. 

Succes- 
sive. 

Total. 

On 
line. 

Un- 
loaded. 

Loade<l. 

Un- 
loaded. 

tions. 

Poundt. 
55,000 

0 

10,000 
40.000 

0 

10,000 
60.000 

a 
b 
e 

a 
b 
e 

t 

e 

Jneh, 
.2007 
.2006 
.2001 

.2000 
.2005 
.2018 

.2056 
.2040 
.1987 

Inch. 
.1601 
.1597 
.1590 

.1590 
.1583 
.1580 

.1606 
.1800 
.1550 

Inch. 

.2005 
.2004 
.1990 

.2000 
.1990 
.1990 

.2013 
.2006 
.1966 

Inch. 
.0404 
.0407 
.0409 

.0410 
.0407 
.0410 

.0407 
.04C6 
.0407 

Inch. 
.0002 
.00tt2 
.0002 

0. 
.0015 
.0028 

.0043 
.0034 
.0021 

Test  discontinued. 

No.  166. 

Cold-Rolled  Steel. 

Diameter,  1".    Speed  of  rotation,  400  per  minute. 
Length  between  end  bearings,  33''. 
Deflections  measured  on  chord  of  10". 


Maxi- 
mum 
fiber 

stress 
per 

square 

inch. 

Xumberof  rotatiouH. 

Succes- 
sive. 

Total. 

66,000 

0 

10,000 
40,000 

0 

10,000 
50.000 

Micrometer  readin^^ 

for  de- 

flections. 

Deflec- 
tions. 

SeU. 

Remarks. 

On 
line. 

Un- 
loaded. 

Inch. 

Loaded. 

Un- 
loaded. 

Inch. 

Inch. 

Inch. 

Iwh. 

a 

.2001 

.1596 

.1999 

.0403 

.0002 

b 

.2012 

.1605 

.2011 

.0406 

.0001 

c 

.£021 

.1613 

.2020 

.0407 

.0001 

a 

.2010 

.1583 

.1990 

.0407 

.0020 

b 

.2024 

.1593 

.2002 

.0409 

.0022 

c 

.2027 

.1604 

.2011 

.0407 

.0016 

a 

.2034 

.1592 

.2001 

.0409 

.0033 

b 

.2035 

.1605 

.2011 

.04(18 

.0<)22 

e 

.2010 

.1585 

.1093 

.0408 

.0017 

Test  discontinued. 

H.  Doc. 
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No.  167. 
OOLD-EOLLED  StBEL. 

Diameter,  V\    Speed  of  rotation,  400  per  minute. 
Len^h  between  end  bearings,  33". 
Deflectious  measured  on  chord  of  10''. 


Maxi- 
in  tun 
tiber 
streaa 

per 
Bqnare 
inch. 

Number  of  rotationa. 

Micrometer  readinga  for  de- 
flections. 

Deflec- 
tions. 

Seta. 

Semarks. 

Succes-. 
f»ive. 

Total. 

On 
line. 

a 

Un- 
loaded. 

Inch. 
.2005 
.2004 
.2019 

.2020 
.2013 
2024 

.1988 
.1983 
.2000 

Loaded. 

Un- 
loaded. 

Pounds. 
55.000 

0 

10,000 
40,000 

0 

10,000 
50,000 

Inch. 
.1599 
.1599 
.1613 

.1685 
.1686 
.1603 

.1675 
.1560 
.1599 

Inch. 
.2004 
.2001 
.2016 

.1995 
.1994 
.2009 

.1980 
.1970 
.2005 

Inch. 
.0405 
.0402 
.M03 

.0410 
.0408 
.0406 

.0405 
.0410 
.0406 

Inch. 
.0001 
.0003 
.0003 

.0025 
.0019 
.0015 

.0008 
.0013 
.0055 

Test  disoonttnued. 

No.  168. 
Cold-Rolled  Steel. 

Diameter,  1".    Speed  of  rotation,  400  per  minute. 
Leugth  between  end  bearings,  33". 
Deflections  measured  on  chord  of  10''. 


Maxi- 
mum 
fiber 
stress 

per 
square 
ibch. 

Number  of  rotations. 

Micrometer  readings  for  de- 
flections. 

Deflec- 
Uons. 

Seta. 

Remarks. 

Succes- 
sive. 

Total. 

On 
line. 

Un- 
loaded. 

Inch. 
.2012 
.2002 
.2003 

.1994 
.2011 
.2015 

.1976 
.2044 
.2020 

Loaded. 

Un- 
loaded. 

Inch. 
.2010 
.1999 
.2000 

.1993 
.1989 
.1994 

.1974 
.1987 
.1988 

Foundi. 
55,000 

0 

10,000 
40,000 

0 

10,000 
50,000 

e 

Jneh. 
.1605 
.1596 
.  1695 

.1686 
.1586 
.1688 

.1564 
.1583 
.1580 

Inch, 
.0405 
.0403 
.0406 

.0407 
.0403 
.0408 

.0410 
.0404 
.0408 

Inch. 
.0002 
.0003 
.0003 

.0001 
.0022 
.0021 

.0002 
.0057 
.0032 

Teat  disoontinaed. 

ENDURANCE  OF  ROTATING  SHAFTS. 

Ifo.  169. 
OOLD-EOLLED  STBEL. 

Diameter,  1".    Speed  of  rotation,  400  per  miuute. 
Length  between  end  bearings,  ^''. 
Deflections  measured  on  chord  of  10''. 
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Haxi- 
ID  am 
fiber 

stress 
per 

square 
inch. 

Namber  of  rotations. 

Micrometer  readings  for  de- 
flections. 

Deflec- 
tions. 

Sets. 

Bemarks. 

Succes- 
sive. 

Total. 

On 
line. 

Un- 
loaded. 

Loaded. 

Un- 
loaded. 

Powidt. 
55,000 

0 

10,000 
40,000 

0 

10,000 
60,000 

a 

b 
e 

a 
b 
e 

a 
b 
e 

Inch. 
.2017 
.1006 
.2000 

.2023 
.2007 
.2014 

.2040 
.1004 
.2021 

Inch. 
.1010 
.1500 
.1601 

.1500 
.1581 
.1606 

.1604 
.1570 
.1588 

Inch. 
.2014 
.1004 
.2006 

.2006 
.1086 
.1000 

.2000 
.1076 
.1904 

Inch. 
.0404 
.0404 
.0404 

.0407 
.0406 
.0404 

.0406 
.0406 
.0406 

Inch. 
.0003 
.0002 
.0004 

.0017 
.0021 
.0015 

.0040 
.0018 
.0027 

Test  discontinued. 

No.  160. 

Cold-Dbawn  Steel. 

Diameter,  V.    Speed  of  rotation,  400  per  minute. 
Length  between  end  bearings,  33''. 
Deflections  measured  on  chord  of  10''. 


Maxi- 
mum 
fiber 

stress 
per 

sqaare 
iich. 

Number  of  rotations. 

Micrometer  readings  for  de- 
flections. 

Deflec- 
tions. 

Seto. 

Bemarks. 

Succes- 
sive. 

Total. 

On       ITn-    1 J  ^^-j 
line,  loaded.  ^o»ded. 

i 

Un. 
loaded. 

Pounda. 
35.000 

*0 

10,000 
600,000 

0 

10,000 
700,000 

Inch. 
.2027 
.2027 
.2040 

.2028 
.2025 
.2040 

.2029 
.2020 
.2040 

Jneh. 
.1767 
.1768 
.1781 

.1768 
.1769 
.1781 

.1768 
.1770 
.1780 

Inch. 
.2026 
.2025 
.2039 

.2028 
.2026 
.2030 

.2028 
.2028 
.2039 

Inch. 
.0259 
.0257 
.0258 

.0260 
.0257 
.0258 

.0260 
.0258 
.0290 

Ituh, 
.0001 
.0002 
.0001 

0. 

-.0001 
+.0001 

.0001 
.0001 
.0001 

Bar  remoTod  from 
machine. 

452  EKBUBANCE  OF  ROTATING  SHAFTS. 

No.  156. 

GoiiB-DRAWN  Steel. 

Diameter,  V\    -Speed  of  rotation,  400  jwr  minute. 
Length  between  end  bearings,  33'^ 
Deflections  measured  on  chord  of  10''. 


Maxi. 
mum 

fiber 
stress 

per 
square 
inch. 

Number  of  rotations. 

Micrometer  readings  for  de- 
flections. 

Beflec. 
tions. 

Sets. 

Bemarks. 

Succes- 
sive. 

Total. 

On 

line. 

Un. 
loaded. 

Loaded. 

Un. 
loaded. 

Poundi. 
40,000 

0 

10,000 
1,102,140 

0 

10,000 
1.112,140 

a 
b 
e 

a 
b 
e 

Inch. 
.2019 
.2030 
.2040 

.2010 
.2031 
.2041 

Ineh. 
.1722 
.1734 
.1745 

.1722 
.1735 
.1746 

Ineh. 
.2018 
.2020 
.2040 

.2018 
.2030 
.2041 

Ineh. 
.0296 
.0295 
.0295 

.0296 
.0295 
.0295 

Ineh. 
.0001 
.0001 

0. 

.0001 
.0001 
0. 

Bar  raptured. 

1 

No.  156. 

Oold-Deawn  Stebl. 

Diameter,  V\    Speed  of  rotation,  400  per  mintite. 
Length  between  epd  bearings,  33'^. 
Deflections  measured  on  chord  of  10^^ 


Maxi- 
mum 
fiber 
stress 

per 
square 
inch. 

Knmber  of  rotations. 

Micrometer  readings  for  de- 
flections. 

Defleo- 
tions. 

Seto. 

• 

Bemarks. 

Succes- 
sive. 

Total. 

On 
line. 

Un. 
loaded. 

Loaded. 

TTn. 
loaded. 

Pounds. 
40,000 

0 

10,000 
098,300 

0 

10.000 
706,800 

a 
b 

e 

a 
b 
e 

Ineh. 
.2042 
.2057 
.2061 

.2042 
.2056 
.2060 

Ineh. 
.1744 
.1750 
.1764 

.1743 
.1750 
.1762 

Ineh. 
.2042 
.2056 
.2060 

.2041 
.2056 
.2059 

Ineh. 
.0298 
.0297 
.0206 

.0298 

,ozin 

Jficfc. 

0. 
.0001 
.0001 

.0001 
0. 
.0001 

• 
Bar  raptured. 

SNDUBANCE   OF   BOTATINQ  IWA^PTg. 

No.  167. 

Oold-Dbawn  Steel. 

Diameter,  V\    Speed  of  rotation,  400  per  minute. 
Length  between  end  bearings,  33^'. 
Deflections  measured  on  chord  of  10'^ 
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Maxi- 
mum 
fiber 

streaa 
per 

fmuare 
inch. 

Number  of  rotations. 

Mioiometer  readiuf^  for  de- 
flections. 

Deflec- 
tions. 

Seta. 

Remarka. 

Suoces- 
sire. 

Totol. 

On 
Une. 

Un- 
loaded. 

Loaded. 

Un- 
loaded. 

Pounds. 
40,000 

0 

10.000 
475,280 

0 

10,000 
485,260 

a 
b 

e 

a 
b 
e 

Inch. 
.2024 
.2021 
.2018 

.2023 
.2021 
.2017 

Jneh. 
.1720 
.1728 
.1724 

.1725 
.1726 
.1722 

Jneh. 
.2022 
.2021 
.2017 

.2022 
.2021 
.2017 

Jneh. 
.0203 
.0203 
.0203 

.0807 
.0205 
.0205 

Jneh. 

.0002 
0. 

,0001 

.0001 
0. 
0. 

Bar  ruptured. 

No.  158. 

Oold-Dbawn  Steel. 

Diameter,  1".    Speed  of  rotation,  400  per  minute. 
Length  between  end  bearings,  33^'. 
Deflections  measured  on  chord  of  10". 


Maxi 
mum 
fiber 

streas 
per 

square 
inch. 

Number  of  rotations. 

Micrometer  readings  for  de- 
flections. 

Deflec- 
tions. 

Seto. 

Bemarka. 

Succes- 
sive. 

Total. 

On 
line. 

Un- 
loaded. 

Loaded. 

Un- 
loaded. 

Pounde. 
40,000 

0 

10,000 
362,370 

0 

10,000 
872,370 

b 

e 

a 
b 

e 

Jneh. 
.2054 
.2056 
.2047 

.2052 
.2056 
.2046 

.1757 
.1756 
.1740 

.1756 
.1760 
.1749 

Jneh. 
.2054 
.2066 
.2046 

.2054 
.2057 
.a045 

Jneh. 
.0207 
.0897 
.0297 

.0298 
.0297 
.0296 

Jneh. 

0. 

.0001 
.0001 

-.0002 
-.0001 
-l-.OOOl 

Bar  ruptured. 
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No.  159. 

Cold-Drawn  Steel. 

Diameter,  V\    Speed  of  rotation,  400  per  minute. 
Length  between  end  bearin^^s,  33". 
Deflections  measured  on  chord  of  10". 


Maxi. 

mnm 

fiber 
■treM 

per 
■quare 

inch. 

Number  of  roUtlona.     Micrometorrejdings  for  de- 

1 

Deflec- 
tions. 

Sets. 

Remarks 

Succes- 
sive. 

Total. 

On  !    Fn-     !  T^^,^,       rn- 
line.  loaded.   *^«»<^»-  loaded. 

i                     1 

Pounds, 
40,000 

0 
10,000 
465,120 

0 

10,000 
465,120 

a 
6 

0 

a 
b 
e 

Jneh. 
.2048 
.2023 
.2029 

.2043 
.2028 
.2028 

Jneh. 
.1749 
.1726 
.1731 

.1745 
.1729 
.1729 

Jneh. 
.2045 
.2022 
.2028 

.2042 
.2025 
.2026 

Jneh. 
.0296 
.0296 
.0297 

.0297 
.0296 
.0297 

Jneh. 
.0001 
.0001 
.0001 

.0001 
.0003 
.0002 

Bar  niptnre<l. 

.   .       .|       .     .     |.   .  .. 

No.  188. 

Oold-Drawn  Steel. 

Diameter,  1".    Speed  of  rotation,  400  per  minute. 
Length  between  end  bearings,  33". 
Deflections  measured  on  chord  of  10". 


Maxi- 
mum 

Number  of  rotations. 

Micrometer  readings  for  de- 
flections. 

■ 

fiber 
stress 

Deflec- 
tions. 

Sets. 

Remarks. 

per 
square 
Ynch. 

Succes- 
sive. 

ToUl. 

On 
line. 

Un- 
loaded. 

Loaded. 

Un- 
loaded. 

Pomidt. 
40,000 

0 

0 

t 

Jneh. 
.2028 
.2045 
.2032 

Jneh. 
.1735 
.1753 
.1738 

Jneh. 
.2028 
.2045 
.  2030 

Jneh. 
.0293 
.  0292 
.0292 

Jneh. 
0. 
0. 
.0002 

5,000 

5,000 

.2029 
.2040 

.1784 
.1751 
.1737 

.2029 
.2046 
.2032 

.0295 
.0295 
.0295 

0. 
0. 
.0001 

5,000 

10,000 

tt 

.2030 
.2045 
.2032 

.1783 
.1750 
.1737 

.2028 
.2045 
.2032 

.0205 
.0295 
.0295 

.0002 
0. 
0. 

40,000 

50,000 

5 

.2030 
.2046 
.2033 

.1736 
.1751 
.1737 

.2028 
.2045 
.2032 

.0292 
.0294 
.0295 

.0002 
.UOOl 
.0001 

60.000 

100,000 

.2029 
.2044 
.2032 

.1732 
.1749 
.1736 

.2027 
.2044 
.2030 

.0295 
.0295 
.0294 

.0002 
0. 
.0002 

100,000 

200,000 

.2030 
.2046 
.2032 

.1735 
.1752 
.1787 

.2028 
.2044 
.2031 

.0293 
.0292 
.0294 

.0002 
.0002 
.0001 

106,000 

806,000 

.2081 
.2045 
.2032 

.1731 
.1746 
.1737 

.2028 
.2043 
.2030 

.0297 
.0297 
.0293 

.0003 
.0002 
.0002 

107,000 

418,000 

.2029 
.2046 
.2034 

.1734 
.1749 
.1786 

.2029 
.2044 
.2031 

.0295 
.0295 
.0295 

0. 
.0002 
.0003 

101,500 

514,500 

e 

.2028 
.2045 
.2034 

.1731 
.1750 
.1732 

.2027 
.2044 
.2032 

.0296 
.0294 
.0300 

.0001 
.0001 
.0002 

89,200 

653,700 

Barmptored. 

1 

ENDURANCE   OF  KOTATING   SHAFTS. 

Ifo.  153. 

Cold-Drawn  Steel. 

Diameter  1".    Speed  of  rotation,  400  per  minute. 
Length  between  end  bearings,  33". 
Deflections  measured  on  chord  of  10". 
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Maxi- 
mum 
fiber 
stress 

per 
square 
inch. 

Pounds. 
45,000 

NnmberofroUtions.!  ^**'™'"^Xju^8°'^"  '"'*'*  *^^ 

Deflec. 

Sets. 

Kemarks. 

Succes- 
sive. 

Total. 

On       Un- 
line.  loaded. 

^-^«d-  loSTek. 

tiona. 

0 

10,000 
344,450 

0 

10,000 
354,450 

a 
b 
e 

a 
b 

e 

lyich. 
.2015 
.2024 
.2028 

.2014 
.2024 
.2029 

Inch. 
.1684 
.1602 
.1605 

.1680 
.1600 
.1694 

Inch. 
.2014 
.2023 
.2026 

.2013 
.2023 
.2026 

Inch. 
.0330 
.0331 
.0331 

.  0333 
.  0333 
.0332 

Inch. 
.0001 
.0001 
.0002 

.0001 
.0001 
.0003 

Bar  mptnred. 

No.  154. 

Cold-Drawn  Steel. 

Diameter,  1".    Speed  of  rotation,  400  per  minute. 
Length  between  end  bearings,  33". 
Deflections  measured -on  chord  of  10". 


Maxi- 
mum 
fiber 
stress 

per 
square 
inch. 

Micrometer  readings  for  de- 
fiections. 

Deflec- 
tions. 

Sets. 

Remarks. 

Succes- 
sive. 

Total. 

On 
line. 

Un- 
loaded. 

Loaded. 

Un- 
loaded. 

Inch. 
.2024 
.2016 
.2020 

.2024 

.2016 
.2018 

r&unda. 
45,000 

0 

10,000 
273,550 

0 

10,000 
283,550 

a 
b 
e 

a 
6 
e 

Inch. 
.2024 
.2017 
.2020 

.2027 
.2016 
.2020 

Inch. 
.1602 
.1686 
.1688 

.1690 
.1684 
.1686 

Inch. 
.0332 
.0330 
.0332 

.0334 
.0332 
.0332 

Inch. 
0. 

.0001 
0. 

.0003 
0. 
.0002 

Bar  raptnred. 

1        1       r 
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ENDURANCE  OF  BOTATINO  8HAFT8. 

No.  140. 

Gold-Dbawn  Steel. 


Diameter,  V.    Speed  of  rotation,  400  per  minate. 
Length  between  end  bearings,  il3". 
Deflections  measared  on  chord  of  10". 


Maxi- 
mum 
fiber 

stress 
per 

sqaare 
ioch. 

Micrometer  readings  for  de- 
flections. 

Deflec- 
tions. 

Seto. 

Bemarks. 

Succes- 
sive. 

ToUl. 

On 
line. 

ITn. 
loaded. 

Loaded. 

Un. 
loaded. 

Inch. 
.2050 
.2050 
.2045 

.2046 
.2053 
.2042 

Pound*. 
50,000 

0 

10,000 
M,100 

0 

10,000 
104,000 

a 
b 

e 

a 

b 
e 

Inch. 
.2050 
.2050 
.2046 

.2058 
.2068 
.2061 

Inch. 
.1670 
.1685 
.1673 

.1673 
.1680 
.1667 

Inch. 
.0371 
.0374 
.0372 

.0373 
.0873 
.0375 

Inch. 
0. 
0. 
.0001 

.0007 
.0005 
.0009 

Bar  ruptured. 

1"" 

No.  160. 
OOLD-DBAWN  STBBIi. 

Diameter  1".    Speed  of  rotation,  400  per  minnte. 
Length  between  end  bearings,  33^^ 
Deflections  measured  on  chord  of  10'^ 


Maxi- 
mum 
fiber 

stress 
per 

sqaare 

Inch. 

Number  of  rotations. 

Micrometer  readings  for  de- 
flections. 

Deflec- 
tions. 

Sets. 

Bemarks. 

Succes- 
sive. 

Total. 

On 

line. 

Un- 
loaded. 

Loaded. 

Un- 
loaded. 

Pounds. 
60,000 

0 

10,500 
86,600 

0 

10,500 
07,000 

a 
b 

e 

a 
b 

e 

Jneh. 
.2035 
.2034 
.2034 

.2023 
.2043 
.2041 

Inch. 
.1661 
.1660 
.1650 

.1651 
.1652 
.1657 

Inch. 
.2034 
.2031 
.2033 

.2021 
.2026 
.2020 

Jneh. 
.0373 
.0371 
.0374 

.0370 
.0374 
.0372 

Jneh. 
.0001 
.0003 
.0001 

.0002 
.0017 
.0012 

Bar  ruptured. 

ENDURANCE  OF  ROTATING  SHAFTS. 

No.  151. 

Ooij>-Drawn  Steel. 

Diameter  V.    Speed  of  rotation,  400  per  minute. 
Length  between  end  bearings,  33^'. 
Deflections  measured  on  chord  of  10''. 
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Maxi- 
mum 
fiber 

atreiia 
per 

sqnare 
inch. 

Micrometer  readings  for  de- 
fiections. 

Deflec- 

Sets. 

Remarks. 

Sncoes- 

aivo. 

Total. 

On 

line. 

Un- 
loaded. 

Loaded. 

Inch. 
.1617 
.1615 
.1620 

.1600 
.1595 
.1604 

Un- 
loaded. 

tions. 

Inch. 
.0406 
.0408 
.0108 

.0410 
.0410 
.0411 

Pound*. 
C5,000 

0 

10,000 
47.800 

0 

10,000 
57,800 

a 
6 
e 

a 
h 

0 

Inch. 
.2024 

.2027 
.2030 

.2017 
.2018 
.2052 

Inch. 

.2022 
.2023 
.2028 

.2010 
.2005 
.2015 

Inch. 
.0002 
.0004 
.0002 

.0007 
.0013 
.0037 

Bar  raptured. 



No.  152. 

Oold-Dbawn  Stbel. 

Diameter  1".    Speed  of  rotation,  400  per  minute. 
Length  between  end  bearings,  33''. 
Deflections  measured  on  chord  of  10". 


Maxi- 
mum 
fiber 

atress 
per 

square 
iich. 

Number  of  rotations. 

Micrometer  readings  for  de- 
flections. 

Deflec- 

Sets. 

Remarks. 

Succes- 
sive. 

Total. 

On 
line. 

Un- 
loaded. 

^"^^  i. 

tions. 

Pounds, 
55,000 

0 

10,000 
30,400 

0 

10,000 
40,400 

a 
b 
e 

a 
b 

0 

Inch. 
.2013 
.2012 
.2042 

.1098 
.2070 
.2046 

Inch. 
.1604 
.1606 
.1624 

.1567 
.1587 
.1584 

Inch. 
.2011 
.2010 
.2032 

.1080 
.2000 
.1097 

Inch. 
.0407 
.0404 
.0408 

.0413 
.0413 
.0413 

Inch. 

.0002 
.0002 
.0010 

.0018 
.0070 
.0048 

Bar  ruptured.  Tem- 
perature, 200O  F. 
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ENDUBANCE  OF  ROTATING  SHAFTS. 


Fo.  179. 
^  COLD-EOLLED  STEEL. 

Diameter,  1".    Speed  of  rotation,  400  per  minute. 
Length  between  end  bearings,  33". 
Loaded  over  4"  length  at  middle. 
Defl£ctiacui  mfWiaiwi^n  clwnl  of  ItK'. 


Maxi- 
mtun 
fiber 
stress 

per 
square 
inch. 

Number  of  rotations. 

Micrometer  rea4ling8 
flections. 

for  de- 

Deflec- 
tions. 

Sets. 

Remarks      ^ 

Sacoes- 
sive. 

ToUl. 

On 
line. 

Un- 
loaded. 

Loaded. 

rn- 

loaded. 

1 

Pound*. 
40,000 

0 

0 

a 

b 
e 

Inch. 
.2023 
.2007 
.2007 

Inch. 
.1710 
.16Sil 
.1694 

Inch. 
.  2023 
.2005 
.2005 

Inch. 
.0313 
.0314 
.0311 

Jneh. 
0. 
.0002 
.0002 

10,000 

10,000 

a 
b 
e 

.2023 
.2006 
.2006 

.1702 
.1685 
.1688 

.2022 
.2003 
.2003 

.0320 
.0318 
.0315 

.0001 
.0003 
.0003 

Temperatnre  of  bar 
inoreaaedtolSOoF. 

40,000 

50,000 

a 
b 
e 

.2017 
.2003 
.2004 

.1688 
.  1075 
.1670 

.2016 
.2000 
.2002 

.0328 
.0325 
.0323 

.0001 
.0003 
.0002 

50,000 

100,000 

a 
b 
e 

.2018 
.2006 
.2006 

.1698 
.1680 
.1688 

.2020 
.2004 
.2003 

.0322 
.0318 
.0315 

-.0002 
.0002 
.0003 

100,000 

200,000 

a 
h 

0 

.2020 
.2005 
.2005 

.1697 
.1683 
.1688 

.2021 
.  200;i 
.  2003 

.0324 
.0320 
.0315 

-.0001 
.0002 
.0002 

ao4,ooo 

404,000 

a 
b 
e 

.2029 
.2008 
.2008 

.1705 
.1683 
.1688 

.2023 
.2003 
.2003 

.0318 
.0320 
.0315 

.0006 
.0005 
.0005 

196,000 

600,000 

a 
b 
e 

.2020 
.2006 
.2005 

.1606 
.1681 
.1680 

.2022 
.2003 
.2003 

.0326 
.0322 
.0323 

-.0002 
.0003 
.0002 

267.400 

857,400 

Bar  raptured  at  one 
extremity  of  4" 
loaded  section. 

Tenduhance  of  rotating  bhaftb."- 
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No.  181. 

OOLD-EOLLBD  SXEEL. 

Annealed  at  an  estimated  tUMpurAtare  of  645<^  F. 
Diameter,  V,    Speed  of  rotation,  4M  per  laiiuite. 
Length  between  end  bearings,  33'^ 
Loaded  over  4''  length  at  middle. 
Deflections  measur^  on  chord  of  10'^ 


Maxi- 

mmn 

Knmber  of  rotations. 

Micrometer  readings  for  de- 
flections. 

fiber 
stress 

Deflec- 
tions. 

Sets. 

Bemarks. 

per 
square 
inch. 

Sncces. 
sive. 

Total 

On 
line. 

ITn- 
loaded. 

Loaded. 

Un. 
loaded. 

Pound*. 

Inch. 

Inch. 

Inch. 

Inch. 

Intk. 

40,000 

0 

0 

.2004 

.1663 

.2002 

.0319 

.0002 

.2005 

.1686 

.2003 

.0317 

.0002 

.2005 

.1683 

.2003 

.0320 

.0002 

5.000 

6.000 

.2002 

.1685 

.2002 

.0317 

0. 

.2005 

.1683 

.2003 

.0320 

.0002 

.2005 

.1684 

.2001 

.0317 

.0004 

5,000 

10,000 

.2004 

:i682 

.2000 

.0318 

.0004 

.2005 

.1687 

.2003 

.0316 

.0002 

« 

.2004 

.1683 

.2001 

.0318 

.0003 

iO,000 

60,000 

.2000 

.1681 

.2000 

.0319 

0. 

.2006 

.1683 

.200:i 

.0320 

.0003 

.2004 

.1680 

.2001 

.0321 

.0003 

64,400 

104,400 

.2006 

.1683 

.2003 

.0320 

.0003 

.2006 

.1683 

.2004 

.0321 

.0002 

.2005 

.1680 

.2000 

.0320 

.0005 

52,600 

157,000 

.2000 

.1680 

.2000 

.0320 

0. 

.2006 

.1680 

.2003 

.0323 

.0003 

.2005 

.1682 

.2000 

.0318 

.0006 

43.000 

200,000 

.2002 

.1670 

.2001 

.0322 

.0001 

.2003 

.1675 

.2001 

.0326 

.0002 

e 

.2005 

.1680 

.2001 

.0321 

.0004 

34,300 

234,300 

Barniptnredl"ont- 

side  the  4"  loaded 

section  at  a  drilled 

hole    defining  6" 

ganeed     length 
nsed  in  meaannng 

the    expansion 

when  determining 

the  annealing  tern* 

perature. 

460  ENDURANCE  OP  ROTATING  SHAFTS. 

No.  180. 

Cold-Rolled  Steel. 

Annealed  at  an  estimated  temperature  of  1,032°  F. 
Diameter,  1".    Speed  of  rotation,  400  per  ininute. 
Length  between  end  bearings,  33". 
Loaded  over  4"  length  at  middle. 
Deflections  measured  on  chord  of  10". 


Haxi- 

ranm 

Xamber  of  rotation.H. 

Micrometer  readings  for  de- 
flectiona. 

fiber 
BtreDB 

Deflec- 
tions. 

Sets. 

Remarks. 

per 
sqiiaro 
inch. 

Succes- 

BiVQ. 

Total. 

On 

line. 

Un- 
loaded. 

Inch. 

Loaded. 

Un- 
loaded. 

Inch. 

Pounds. 

Inch. 

Inch. 

Inch. 

40, 000 

0 

0 

a 

.2009 

.1892 

.2008 

.0316 

.0001 

b 

.2009 

.1680 

.2007 

.0318 

.0002 

c 

.2009 

.1688 

.2006 

.0318 

.0003 

5,000 

5,000 

a 

.2008 

.1684 

.2007 

.0323 

.0001 

h 

.2008 

.1689 

.2007 

.0318 

.0001 

e 

.2008 

.1685 

.2007 

.0322 

.0001 

5,000 

10,000 

a 

.2008 

.1685 

.2007 

.0322 

.0001 

b 

.2008 

.1688 

.2007 

.0319 

.0001 

e 

.2010 

.1687 

.2008 

.0321 

.0002 

40,000 

50,000 

a 

.2007 

.1693 

.2007 

.0314 

0. 

b 

.2010 

.1685 

.2007 

.0322 

.0003 

e 

.2009 

.1685 

.2005 

.0320 

.0004 

50,000 

100,000 

a 

.2008 

.1689 

.2008 

.0319 

0. 

b 

.2010 

.1688 

.2008 

.0320 

.0002 

e 

.2010 

.1687 

.2006 

.0319 

.0004 

50,000 

150,000 

a 

.2007 

.1683 

.2007 

.0324 

0. 

b 

•    .2009 

.1684 

.2008 

.0324 

.0001 

e 

.2010 

.1684 

.2007 

.0323 

.0003 

61,000 

211,000 

Bar  rnptnredl"  out- 
side the  4"  loa<1ed 

section  at  adriUed 

hole  defining  6" 

ganeed  length 
used  in  measnnng 

the  expansion 

when  determining 

the  annealing  tem- 

perature. 

ENDURANCE  OF  ROTATING  SHAFTS. 
No.  183. 

GoiiB-BoiiLED  Steel. 

Annealed  at  an  estimated  teinjierature  of  1,370^  F. 
Diameter,  1",    Speed  of  rotation,  400  per  minute. 
Length  between  end  bearings,  33^^ 
Loaded  over  4J*  length  at  middle. 
Deflections  measured  on  chord  of  lO'^ 
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Maxi- 
mum 
liber 

stress 
per 

square 
inch. 

Number  of  rotations. 

Micrometer  readings  for  de- 
flections. 

Deflec- 
tions. 

Sets. 

Bemarks. 

Succes- 
sive. 

Total. 

On 
line. 

Un- 
loaded. 

Inch. 
.2020 
.2011 
.2010 

.2021 
.2011 
.2010 

.2020 
.2008 
.2008 

.2020 
.2010 
.2011 

.2016 
.2011 
.2000 

Loaded. 

Un- 
loaded. 

40,000 

0 

5,000 

5,000 

42,000 
100,000 

42,000 

0 

5,000 
10,000 
52,000 
152,000 
1M,000 

a 
h 
e 

a 
b 

c 

a 
b 
e 

a 
b 
c 

a 
b 
e 

Inch. 
.1703 
.1600 
.1689 

.1695 
.1684 
.1687 

.1697 
.1683 
.1687 

.1607 
.1688 
.1687 

.1601 
.1682 
.1683 

Inch. 
.2018 
.2008 
.2007 

.2017 
.2005 
.2000 

.2017 
.2005 
.2005 

.2010 
.2008 
.2007 

.2016 
.2005 
.2006 

Inch. 
.0315 
.0818 
.0318 

.0322 
.0321 
.0310 

.0320 
.0322 
.0318 

.0322 
.0320 
.0820 

.0824 
.0323 
.0323 

Inch. 
.0002 
.0003 
.0003 

.0004 
.0006 
.0004 

.0003 
.0003 
.0003 

.0001 
.0002 
.0004 

.0001 
.0006 
.0003 

side  the  A"  loaded 
section  at  a  drilled 
hole  used  in   de- 
flnins   6"  gauged 
length   when    de- 
termining the  an- 
nealing   tempera- 
ture. 
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Ko.  184. 
GOLD-EOLLED  SXEEL. 

Annealed  at  an  estimated  temperature  of  1^3750  F. 
Diameter,  V\    Speed  of  rotation,  400  per  minute. 
Length  between  end  bearings,  33'^ 
Loaded  over  4''  length  at  middle. 
Deflections  measured  on  chord  of  10^'. 


VftXi- 

mum 
fiber 
streiis 

per 

squAre 

incb. 

Xumber  of  rotatioxiii. 

Micrometer  readings  for  de- 
flections. 

Deflec- 

Sets. 

Bemarka. 

Suooea- 
Bive. 

Total. 

On 

Une. 

o 
b 

e 

a 

b 
e 

a 
b 
e 

a 
b 
e 

Un- 
loaded. 

Loaded. 

Un. 
loaded. 

tions. 

Pounds. 
40,000 

0 
6,000 

0 

5,000 
238,200 

0 
5,000 

5.000 
10,000 
243,200 

Inch. 
.2004 
.2000 
.2020 

.2003 
.2001 
.2018 

.2000 
.2016 
.2002 

.1900 
.2017 
.2003 

Inch. 
.1682 
.1684 
.1700 

.1681 
.1681 
.1697 

.1706 
.1710 
.1707 

.1706 
.1722 
.1706 

Inch, 
.2001 
.1988 
.2016 

.2000 
.1908 
.2015 

.1996 
.2014 
.2000 

.1997 
.2014 
.1999 

Inch. 
.0319 
.0304 
.0316 

.0319 
.0317 
.0318 

.0291 
.0295 
.0293 

.0291 
.0292 
.0293 

Inch. 
.0003 
.0012 
.0004 

.0003 
.0003 
.0003 

.0004 
.0004 
.0002 

.0002 
.0003 
.0004 

Fixtuiea     chanced 
and  now  loaded  on 
sinirle  ring  bear- 
ing at  middle. 

Bar  raptured  at  mid- 
dle under   single 
ring  bearing. 

ENDURANCE  OF  BOTATING  SHAFTS. 

^o.  182. 

OOLD-BOLLBD   STBEL. 

Annealed  at  an  estimated  temperature  of  l,800o  F. 
Diameter,  1".    Speed  of  rotation,  400  per  minute. 
Length  between  end  bearings,  33". 
Loaded  over  4"  length  at  middle. 
Deflections  measured  on  chord  of  10^'. 
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Maxi- 
ninm 
fiber 

stress 
per 

aqaare 
inch. 

V i__  „-  _..„♦! '    Micrometer  readings  for  de- 
Number  of  rotations. ;                    flections. 

Deflec- 
tions. 

Sets. 

Remarks. 

Sucoes-    !     rp_,._|         On 
sive.      !     ^°'**-      line. 

Un- 
loaded. 

Loaded. 

Inch, 
.1634 
.1680 
.1677 

.1639 
.1684 
.1668 

.1651 
.1696 
.1683 

.1651 
.1712 
.1677 

Un. 
loaded. 

Pound*. 
40,000 

i 
0 

5,000 

5,000 

40,000 

52,000 

0 

5,000 
10,000 
50,000 
102,000 

a 
b 
e 

a 
b 
e 

a 
b 
e 

a 
b 
e 

Inch. 
.1954 
.2001 
.1998 

.1967 
.1983 
.1984 

.1977 
.2024 
.2009 

.1974 
.2049 
.2010 

Inch. 
.1953 
.2000 
.1998 

.1970 
.2011 
.1992 

.1978 
.2024 
.2008 

.1974 
.2044 
.2005 

Inch. 
.0319 
.0320 
.0321 

.0331 
.0327 
.0324 

.0327 

.0325 

.0332 
.0828 

Inch. 
.0001 
.0001 

0. 

—.0003 
—.0028 
—.0008 

—.0001 
0. 
.0001 

0. 
.0005 
.0005 

Bar  mptoredl"  out- 
side the  4"  loaded 
section  at  a  drilled 
hole    used  In  de- 
fining 6"  ganged 
length   when  de- 
termining anneal- 
ing temperature. 
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ENDURANCE  OF  ROTATING  SHAFTS. 


No.  186. 

Oold-Dbawn  Stebl. 

Diameter,  1",    Speed  of  rotation,  400  per  minute. 
Length  between  end  bearings,  33". 
Loaded  over  4"  length  at  middle. 
Deflections  measur^  on  chord  of  10". 


Maxi. 
mnm 

Number  of  rotations. 

Micrometer  readings  for  de- 

fiber 
stress 

Deflec- 
tions. 

Sets. 

Bemarka. 

per 
gqaare 
inch. 

Succes- 
sive. 

0 

Total. 
0 

On 

line. 

io2«i.  i-«o«i- 

Un. 
loaded. 

Poundt. 
40,000 

Inch. 
.2023 
.  2021 
.2021 

Inch. 
.1703 
.1703 
.1706 

Itieh. 
.2021 
.2020 
.2020 

InOi. 
.0318 
.0317 
.0314 

Jndi. 
.0002 
.0001 
.0001 

10,000 

10,000 

.2018 
.2018 
.2019 

.1099 
.1695 
.1701 

.2018 
.2018 
.2018 

.0319 
.0323 
.0317 

0. 
0. 
.0001 

90,000 

100,000 

.2020 
.2019 
.2022 

.1702 
.1096 
.1006 

.2017 
.2017 
.2016 

.0315 
.0321 
.0321 

.0003 
.0002 
.0006 

100,000 

200,000 

.2025 
.2024 

.2021 

.1706 
.1700 
.1097 

.2018 
.2018 
.2015 

.0812 
.0818 
.0818 

.0007 
.0006 
.0006 

400,000 

000,000 

.2017 
.2031 
.2028 

.1093 
.1700 
.1700 

.2015 
.2017 
.2017 

.0322 
.0317 
.0317 

.0002 
.0014 
.0011 

200,000 

800,000 

e 

.2006 
.2023 
.2030 

.1080 
.1088 
.1084 

.2006 
.2011 
.2012 

.0326 
.0323 
.0328 

0. 
.0012 
.0018 

38,200 

838,200 

Bar  mptnred  1"  in- 
side the  4"  loaded 
section. 

ENDURANCE   OF   ROTATING   SHAFTS. 

No.  187. 
Oold-Drawn  Steel. 

Diameter^  1".    Speed  of  rotation,  400  x>er  miDate. 
Length  between  end  bearings,  33". 
Loaded  over  4"  length  at  middle. 
Deflections  measumi  on  chord  of  10'^ 
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Maxi- 
mum 
fiber 
BtreHs 

per 
Rqiiare 
inch. 

Number  of  rotationa. 

Micrometer  readings  for  de- 
flections. 

Deflec- 
tions. 

Sets. 

Remarks. 

Siiccea- 
Bive. 

Total. 

On 
line. 

e 

Un- 
loaded. 

Loaded. 

Un- 
loaded. 

Pound*. 
40,000 

0 

10,000 
90,000 
115,000 
389,000 

0 

10,000 
100,000 
215,000 
004,000 

Inch. 

.2058 
.2059 
.2058 

.2056 
.2058 
.2052 

.2057 
.2057 
.2058 

.2058 
.2058 
.2057 

.2060 
.2050 
.2057 

Inch. 
.1732 
.1740 
.1733 

.1735 
.1783 
.1730 

.1740 
.1736 
.1734 

.1720 
.1781 
.1734 

.1727 
.1732 
.1734 

iMh. 

.2056 
.2068 
.2066 

.2066 
.2058 
.2062 

.2067 
,2066 
.2067 

.2066 
.2057 
.2055 

.2066 
.2057 
.2056 

Inch. 
.0324 
.0318 
.0323 

.0321 
.0325 
.0322 

.0317 
.0321 
.0623 

.0826 
.0326 
.0331 

.0328 
.0326 
.0822 

Inch. 
.0002 
.0001 
.0002 

0. 
0. 
0. 

0. 

.0001 
.0001 

.0003 
.0001 
.0002 

.0005 
.0002 
.0001 

Test  discontinued. 

H.  Doc.  373 30 
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ENDURANCE  OP  ROTATING  SHAFTS. 


No.  197. 

Oold-Drawn  Steel. 

Annealed  2  hours  at  an  estimated  temperature  of  454°  P. 
Diameter  1".    Speed  of  rotation,  400  per  minute. 
Length  between  end  bearings,  33". 
Loaded  over  4"  length  at  middle. 
Deflections  measured  on  chord  of  10". 


Maxi- 
mum 

Number  of  rotatiooH. 

Micrometer  readings 
floctionn. 

forde- 

fiber 
streM 



Deflec- 
tions. 

Sets. 

Hemarks. 

per 

sqaare 

inch. 

Succes- 
alve. 

'  Total. 

On 

line. 

Un- 
loaded. 

IxMuled. 

Un. 
loaded. 

Inch. 

Pounds. 

Inch. 

Inch. 

Inch. 

Inch. 

40,000 

0 

0 

a 

.2039 

.1719 

.2038 

.0319 

.0001 

b 

.2030 

.1712 

.2029 

.0317 

.0001 

e 

.2011 

.1693 

.2010 

.0317 

.0001 

5,000 

5,000 

.2030 

.1716 

.2038 

.0323 

.0001 

Temperature  of 
about  140O  F. 

b 

.2030 

.1709 

.2029 

.0320 

.0001 

e 

.2011 

.1689 

.2010 

.0321 

.0001 

6,000 

11.000 

a 

.2039 

.1718 

.2038 

.0320 

.0001 

b 

.2030 

.1709 

.2029 

.0320 

.0001 

e 

.2011 

.1689 

.2010 

,0321 

.0001 

. 

39,000 

50,000 

a 

.2030 

.1719 

.2038 

.0310 

.0001 

b 

.2030 

.1712 

.2029 

.0317 

.0001 

e 

.2011 

.1690 

.2010 

.0320 

.0001 

50.000 

100,000 

a 

.2039 

.1721 

.2038 

.0318 

0. 

b 

.2030 

.1711 

.2029 

.0318 

.0001 

c 

.2011 

.1092 

.2010 

.0318 

.0001 

120,000 

220.000 

a 

.2039 

.1717 

.2038 

.0321 

.0001 

b 

.2030 

.1711 

.2029 

.0318 

.0001 

e 

.2011 

.1090 

.2010 

.0320 

.0001 

At  310,000  rotaUons 
temperatnre  of 
bar  aUbut  looo  F. 

290,000 

510,000 

a 

.2039 

.1717 

.2038 

.0321 

.0001 

b 

.2030 

.1709 

.2029 

.0320 

.0001 

e 

.2012 

.1694 

.2010 

.0316 

.0002 

510, 000 

1,  020. 000 

a 

.2040 

.1717 

.2a'{9 

.0322 

.0001 

b 

.2029 

.1708 

.2028 

.0320 

.0001 

e 

.2013 

.1693 

.2012 

.0319 

.0001 

220,800 

1, 249, 800 

Bar  ruptured  be- 
tween   bearinga, 



about  1".3  from 

center  *»r   north 

bearing.  Tempera- 

ture about  100°  F. 

ENDURANCE  OP  ROTATING  SHAFTS. 
No.  190. 

Cold-Drawn  Steel. 

Annealed  at  an  estimated  temperature  of  552^  F. 
Diameter  1".    Speed  of  rotation,  400  per  minute. 
Length  between  end  bearings,  33". 
Loaded  over  4"  length  at  middle. 
Deflections  measur^  on  chord  of  10". 
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Maxi- 
mum 
fiber 

stress 

Number  of  rotations. 

Micrometer  readings  for  de- 
flections. 

Deflec 
tions. 

Sets. 

Remarks. 

per 
square 
inch. 

Sncxses- 
sire. 

ToUl. 

On 

... 

a 
b 
c 

Un- 
loaded. 

Inch. 
.2002 
.2029 
.2058 

Loaded. 

Uu- 
loaded. 

Poundg. 
40,000 

0 

0 

Inch. 
.1679 
.1714 
.1742 

Inch. 
.2000 
.2029 
.2058 

Inch. 
.0321 
.0315 
.0316 

Inch. 
.0002 
0. 
0. 

5,000 

5,000 

a 
b 
e 

.1999 
.2030 
.2060 

.1675 
.1713 
.1738 

.1997 
.2030 
.2058 

.0322 
.0317 
.0320 

.0002 
0. 
.0002 

5,000 

10,000 

a 
b 

c 

.1999 
.2030 
.2000 

.1676 
.1712 
.1737 

.1998 
.2030 
.2058 

.0322 
.0318 
.0321 

.0002 
0. 
.0002 

40.000 

50,000 

a 
b 
c 

.1998 
.2030 
.2060 

.  1676       .  1997 
.  1710  '     .  2030 
.1736       .2058 

.0321 
.0320 

.0001 
0. 
.0002 

57,000 

107,000 

a 
b 

e 

.199ft 
.2031 
.2060 

.1670 
.1710 
.  1737 

.1997 
.2029 
.2058 

.0321 
.0319 
.0321 

.0001 
.0002 
.0002 

03,000 

200,000 

a 
b 

e 

.1099 
.2030 
.2060 

.1678 
.1710 
.1730 

.1998 
.2029 
.2058 

.0320 
.0319 
.0322 

.0001 
.0001 
.0002 

300,000 

500.000 

a 
b 
e 

.1997 
.2030 
.2000 

.1675 
.1711 
.1737 

.1997 
.2029 
.2058 

.0321 
.0328 
.0321 

0. 
.0001 
.0002 

522,000 

1,022,000 

a 
b 
c 

.1997 
.2032 
.2060 

.1675 
.1711 
.1735 

.1996 
.2031 
.2058 

.0321 
.0320 
.0323 

.0001 
.0001 
.0002 

484,000 

1,506,000 

a 
b 

.1997 
.2034 
.2060 

.1676 
.1711 
.1736 

.1996 
.2032 
.  2058 

.0320 
.0321 
.0322 

.0001 
.0002 
.0002 

507,000 

2, 013, 000 

a 
b 
e 

.2000 
.2033 
.2060 

.  1676  '    .  1098 
.1711  1     .2030 
.  1739  '     .  2058 

.0322 
.0319 
.0319 

.0002 
.0003 
.0002 

302,500 

2, 315, 500 

Bar  mptand  aboat 
midway    between 
the  end  bearings. 

i 

468  ENDURANCE  OF  ROTATING  SHAFTS. 

1^0.  191. 

Cold-Dbawn  Steel. 

Annealed  at  an  estimated  temperature  of  673^  F. 
Diameter  V\    Speed  of  rotation,  400  per  miuute. 
Length  between  end  bearings,  33''. 
Loaded  over  4''  length  at  middle. 
Deflections  measured  on  chord  of  10". 


Haxi- 
mam 
fiber 

streM 

Number  of  rotations. 

Micrometer  readings  for  de- 
floctionA. 

Deflec- 
tions. 

Sets. 

Remarks. 

pep 
square 
inch. 

Sncces- 
sive. 

Total. 

On 

Un. 
loaded. 

Loaded. 

Un- 
loaded. 

Poundi. 
40,000 

0 

0 

• 

Inch, 
.2000 
.2021 
.2014 

Inch. 
.1603 
.1710 
.1700 

Inch. 
.2007 
.2020 
.2012 

Inch. 
.0314 
.0310 
.0312 

Inch. 
.0002 
.0001 
.0002 

5,  COO 

6,000 

.2004 
.2010 
.2012 

.1683 
.1701 
.1693 

.2004 
.2019 
.2010 

.0321 
.0318 
.0817 

0. 
0. 
.0002 

5,000 

10,000 

.2006 
.2020 
.2015 

.1686 
.1705 
.1606 

.2006 
.2020 
.2013 

.0320 
.0315 
.0815 

-.0001 
0. 
.0002 

40,000 

50,000 

.2006 
.2021 
.2013 

.1092 
.1705 
.1696 

.2006 
.2020 
.2013 

.0314 
.0315 
.0315 

0. 

.0001 
0. 

( 

50,000 

100,000 

.2005 
.2018 
.2013 

.1689 
.1704 
.1696 

.2006 
.2020 
.2012 

.0317 
.0316 
.0316 

-.0001 

-.0002 

.0001 

1 

1 

1 

1 

101,000 

201,000 

.2007 
.2021 
.2014 

.1693 
.1706 
.1608 

.2006 
.2019 
.2011 

.0313 
.0313 
.0313 

.0001 
.0002 
.0003 

90,000 

300,000 

J 

.2006 
.2021 
.2014 

.1693 
.1707 
.1808 

.2000 
.2021 
.2011 

.0313 
.0314 
.0313 

0. 
0. 
.0003 

402,000 

702,000 

t 

e 

.2006 
.2021 
.2014 

.1002 
.1707 
.1694 

.2000 

.2021 
.2013 

.0314 
.0314 
.0310 

0. 
0. 
.0001 

1 

289,000 

001.  COJ 

1 

Bar  ruptured. 

i 

1 

ENDUBANCE  OP  ROTATING  SHAFTS. 

No.  192. 

Cold-Dbawn  Steel. 

Annealed  at  an  estimated  temperatnre  of  703^  F. 
Diameter,  1'^    Speed  of  rotation,  400  p<r  niinnte. 
LcDgth  between  end  bearings,  33'^ 
Loaded  over  4"  length  at  middle. 
Deflections  measured  on  chord  of  10'^ 
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Maxi- 
mum 
fiber 
■tresA 
per 
sqaare 
inch. 

Number  of  rotations. 

Mic 

On 
line. 

rometer  readings  for  de- 
flections. 

Deflec- 
tions. 

Sets. 

Remarks. 

Sacces- 
•ive. 

Total. 

Un- 
loaded. 

Loaded. 

Un- 
loaded. 

Pound*. 
40.000 

0 

0 

Inch. 
.2033 
.20.12 
.2030 

Inch. 
.1717 
.1719 
.1715 

Inch. 
.2032 
.2034 
.2030 

Inch. 
.0315 
.0315 
.0315 

Inch. 
.0001 
-.0002 
0. 

r..ooo 

5,000 

.2030 
.2033 
.2030 

.1715 
.1716 
.1715 

.2030 
.2034 
.2029 

.0315 
.0318 
.0314 

0. 

-.0001 
.0001 

r>,ooo 

10,000 

.2031 
.2033 
.2029 

.1712 
.1714 
.1714 

.2029 
.2033 
.2029 

.0317 
.0311) 
.0315 

.0002 
0. 
0. 

100.000 

110,000 

.2030 
.2033 
.2030 

.1714 
.1715 
.1714 

.2030 
.203:1 
.2028 

.0316 
.0318 
.0314 

0. 

0. 
.0002 

110,000 

220.000 

.2032 
.2034 
.2031 

.1716 
.1716 
.1717 

.2032 
.2033 
.2029 

.0317 
.0317 
.0312 

0. 
.0001 
.0002 

232,000 

502,000 

.2034 
.2034 
.2031 

.1716 
.1719 
.1713 

.2033 
.2033 
.2029 

.0317 
.0314 
.0316 

.0001 
.0001 
.0002 

304,000 

800,000 

.2031 
.2034 
.2030 

.1714 
.1715 
.1715 

.2033 
.2034 
.2029 

.0319 
.0310 
.0314 

-.0002 
0. 
.0001 

200,(00 

1.006.000 

a        .2033 
b    1    .2083 
e        .2030 

.1714 
.1714 
.1714 

,2032 
.2033 
.2029 

.0318 
.0319 
.0315 

.0001 
0. 
.0001 

339,600 

1,845,000 

1 

Bar  mptared. 

1 
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ENDURANCE   OF   ROTATING  SHAFTS. 


No.  189. 
Oold-Dbawn  Steel. 

Annealed  at  an  estimated  temperature  of  889^  F. 
Diameter,  V.    Speed  of  rotation,  400  per  minute. 
Length  between  end  bearings,  33^'. . 
Loaded  over  4''  length  at  middle. 
Deflections  measur^  on  chord  of  10". 


Maxi. 
mam 
fiber 
stress 
per 
sqnare 
iLob. 

Number  of  rotations. 

Micrometer  readings 
flections. 

for  de- 

Deflec- 
tions. 

Sets. 

Remarks. 

Sucoes- 
sive. 

TotaL 

On 
line. 

,  ^"'j    Loaded, 
loaded.  *-<'^«"- 

! 

Un- 
loaded. 

Pounds. 
40,000 

0 

0 

a 
b 
e 

Inch. 

.2034 
.2037 
.2043 

Inch. 
.1714 
.1717 
.1725 

Inch. 
.2034 
.2036 
.2043 

Inch. 
.0320 
.0319 
.0318 

Inch. 
0. 

.0001 
0. 

5,000 

5,000 

a 
b 
e 

.2031 
.2085 
.2043 

.1708 
.1712 
.1721 

.2031 
.2034 
.2042 

.0323 
.0321 

0. 

.0001 
.0001 

1 

6,000 

10,000 

a 
b 
e 

.2032 
.2034 
.2042 

.1709 
.1714 
.1720 

.2082 
.2034 
.2042 

.0323 
.0320 
.0322 

0. 
0. 
0. 

t 

44,400 

54,400 

a 
b 
e 

.2031 
.2034 
.2042 

.1710 
.1713 
.1722 

.2032 
.2033 
.2040 

.0322 
.0320 
.0318 

—.0001 
.0001 
.0002 

1 

50,300 

104, 700 

a 
b 
e 

.2031 
.2030 
.2043 

.1711 
.1713 
.1722 

.2034 
.2035 
.2041 

.0323 
.0322 
.0319 

-.0003 
.0001 
.0002 

05,300 

200.000 

a 
b 
c 

.2030 
.2037 
.2042 

.1714 
.1717 
.1720 

.2034 
.2034 
.2040 

.0320 
.0317 
.0320 

.0002 
.0003 
.0002 

104,500 

304,500 

a 
b 
c 

.2032 
.2037 
.2041 

.1708 
.1713 
.1720 

.2030 
.2033 
.2038 

.0322 
.0:{20 
.0318 

.0002 
.0004 
.0003 

98,500 

403,000 

a 
b 
e 

.2037 
.2038 
.2042 

.1715 
.1719 
.1722 

.2033 
.2035 
.2039 

.0318 
.0316 
.0317 

.0004 
.tN)03 
.0003 

97,000 

500,000 

a 
b 

e 

.2042 
.2040 
.2043 

.1714 
.1718 
.1715 

.2034 
.2034 
.2038 

.0320 
.0316 
.0323 

.0008 
.0006 
.0005 

23,000 

523,000 

1 

Bar  rnptnred. 

_ 

^  _ 

_  . 

_ 

- 

ENDURANCE  OP  ROTATING  SHAFTS. 

No.  190. 

Cold-Drawn  Steel. 

Annealed  at  an  estimated  temperature  of  904^  F. 
Diameter^  1^    Speed  of  rotation,  400  per  minute. 
Leugth  between  end  bearings,  33". 
Loaded  over  4"  length  at  middle. 
Deflections  measured  on  chord  of  10". 
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Maxi- 
mum 

Number  of  rotations. 

Micrometer  readings  for  de- 
flections. 

fiber 
stresB 



Deflec- 
tions. 

Seta. 

Bemarks. 

1 

1 

per 
,  sqaare 
1   inch. 

Succes- 
sive. 

Total. 

On 
line. 

1    Un- 
loaded. 

Loaded.',  ^?*. 
*^*'^®"*  loaded. 

Pounds. 

Inch. 

Inch.    \  Inch. 

Inch. 

Inch. 

40.000 

0 

0 

a 

.2040 

.1724 

.2039 

.0315 

.0001 

b    '    .2040 

.1724 

.2039 

.0315 

.0001 

e    1    .2032 

.1712 

.2029 

.0317 

.0003 

6,000 

5,000 

a 

.2041 

.1725 

.2040 

.0315 

.0001 

b 

.2040 

.1722 

.2039 

.0317 

.0001 

e 

.2030 

.1711 

.2029 

.0318 

.0001 

95.000 

100,000 

a        .2040  1      .1722 

.2039 

.0317 

.0001 

b 

.2041         .1723 

.2039 

.0316 

.0002 

e 

.2030 

.1715 

.2029 

.0314 

.0001 

102,000 

202,000 

a 

.2040 

.1723 

.2040 

.0317 

0. 

b 

.2042 

.1725 

.2040 

.0316 

.0002 

e 

.2032 

.1715 

.2029 

.0314 

.0003 

Run  warm ;  tempera- 
ture  about  120^  F. 

303,400 

505,400 

a 

.2040 

.1715 

.2038 

.0323 

.0002 

b 

.2041 

.1719 

.2039 

.0320 

.0002 

e 

.2031 

.1709 

.2028 

.0319 

.0003 

202.600 

708,000 



Bar  ruptured. 



_  .. 
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ENDURANCE   OF   ROTATING   SHAFTS. 
No.  195. 
Cold -Drawn  Steel. 


Annealed  at  an  estimated  temperatnro  of  1,167<^  F. 
Diameter,  l'^    Speed  of  rotation,  400  j^t  minute. 
Length  between  end  bearings,  33". 
Loaded  over  4"  length  at  middle. 
Deflections  measnred  on  chord  of  10". 


Maxi- 
mum 
fiber 

stress 
per 

square 
inch. 

Number  of  rotations. 

Micrometer  readings  for  de- 
(lections. 

Deflec- 
tions. 

Sets. 

Kemarks 

Succes- 
sive. 

Total. 

On 
line. 

i^.^'^- 

Un- 
loaded. 

Pounds. 
40,000 

0 

5,000 

5.000 

630,300 

0 

5.000 

10,000 

046.300 

a 
h 

c 

a 
b 
e 

a 
b 
e 

Inch. 
.2040 
.2061 
.2063 

.2048 
.2060 
.2061 

.2048 
.2050 
.2062 

Inch. 
.1732 
.1742 
.1743 

.1726 

.1740 
.1737 

.1724 
.1737 
.1738 

neh. 
.2049 
.2060 
.2062 

.2048 
.2069 
.2059 

.2048 
.2058 
.2060 

Inch. 
.0317 
.0318 
.0310 

.0323 
.0310 
.0322 

.0324 
.0321 

Inch, 

0. 

.0001 
.0001 

0. 
.0001 
.0002 

0. 
.0001 
.0002 

Bar  runs  cool. 

Bar  ruptured  in  two 
places  on  opponite 
sides;   one  about 
".7  from  center  of 
nort  h  bearing :  the 
other   1".40   ftt>ni 
center    of    south 
bearing. 

ENDURANCE  OF  ROTATING  SHAFTS. 

No.  194. 

Cold-Drawn  Steel. 

Annealed  at  an  estimated  temperature  of  1,340^  F. 
Diameter,  1'^    Speed  of  rotation,  400  per  minute. 
Length  between  end  bearings,  33". 
Loaded  over  4"  length  at  middle. 
Deflection  measured  on  chord  of  10". 
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Maxi- 
mum 
fiber 

Number  of  rotationa. 

Micrometer  readings  for 
deflections. 

Deflec- 
tions. 

Seta. 

Itemarks. 

strcM 

per 
square 
inch. 

Succea- 
aive. 

Total. 

On 
line. 

Un- 
loaded. 

Loaded. 

Un- 
loaded. 

PoundM. 

Inch. 

Inch. 

Inch. 

Inch. 

ItujA. 

40,000 

0 

0 

a 

.2027 

.1709 

.2024 

.0315 

.0003 

b 

.2048 

.1734 

.2045 

.0311 

.0003 

e 

.2028 

.1706 

.2022 

.0317 

.0001 

5,000 

5,000 

a 

.2023 

.1705 

.2023 

.0318 

0. 

b 

.2047 

.1780 

.2045 

.0315 

.0002 

e 

.2024 

.1704 

.2021 

.0317 

.0003 

Bar  run  ecoentric. 
Temperature 
about  125°  F. 

5,000 

10,000 

.2022 

.1699 

.2021 

.0322 

.0001 

.2045 

.1724 

.2043 

.0319 

.0002 

.2020 

.1699 

.2018 

.0319 

.0002 

40,600 

50,600 

.2021 

.1092 

.2017 

.0325 

.0004 

.2042 

.1717 

.2040 

.0323 

.0002 

.2020 

.1694 

.2017 

.0323 

.0003 

49,400 

100,000 

.2020  !      .1685 

.2019 

.0324 

.0001 

.2048 

.1722 

.2041 

.0310 

.0007 

.2024 

.1697  1    .2019 

.0322 

.0005 

406,500 

506,500 

.2011 

.1693       .2011 

.0318 

0. 

.2063 

.1718  ,    .2038 

.0320 

.0015 

e 

.2030 

.1694 

.2015 

.0321 

.0015 

35.500 

542.000 

Bar  ruptured. 
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ENDURANCE    OF   ROTATING   SHAFT'S. 


No.  193. 

Cold-Drawn  Steel. 

Annealed  at  an  estimated  temperature  of  1,403°  F. 
Diameter,  1".    Speed  of  rotation,  400  per  minute. 
Length  between  end  bearings,  33'^ 
Loaded  over  ^"  length  at  middle. 
Deflections  measureid  on  chord  of  10". 


Maxi. 
mum 

Number  of  rotations. 

Micrometer  readings  for  de- 
llections. 

fiber 
■tress 

- 

-        - 

Defleo- 
tious. 

Sets. 

liemarks. 

p<?r 
square 
iiich. 

Sacces- 
sive. 

Total. 

On 
line. 

Un- 
loaded. 

Loaded. 

Tin. 
loaded. 

Poi<nd«. 

Jneh. 

Inch. 

Inch. 

Jneh. 

Inch. 

40,000 

0 

0 

a 

.20U 

.1700 

.2012 

.0312 

.0002 

h 

.  21)28 

.1714 

.2026 

.0312 

.0002 

' 

.2001 

.1680 

.1998 

.0309 

.0003 

5.000 

5,000 

a 

.2012 

.1694 

.2010 

.0316 

.0002 

b 

.2025 

.1710 

.2025 

.0315 

0. 

c 

.1090 

.1684 

.1996 

.0312 

.0003 

Temperature  of 
bar  increased  to 
1250F.   Bar  runs 
eoceutric. 

5,000 

10,000 

a 

.2007 

.1680 

.2007 

.0318 

0. 

h 

.2021 

.1704 

.2023 

.0319 

—.0002 

e 

.1908 

.1679 

.1995 

.0316 

.0003 

50.000 

60,000 

a 

.2011 

.1687 

.2008 

.0321 

.0003 

b 

.2026.       .1701 

.2010 

.0318 

.0007 

e 

.2001 

.1677 

.1903 

.0316 

.0008 

220,000 

280,000 

Bar  ruptured. 

1 

No.  206. 
Gautier  Steel.    Mabks,  1  A,. 

Turned  down  from  rod  IJ"  diameter;  .15  per  cent  carbon. 

Diameter,  1".    Speed  of  rotation,  400  per  minute. 

Length  between  end  bearings,  33". 

Loaded  over  4"  length  at  middle. 

Maximum  fiber  stress,  60,000  pounds  per  square  inch. 

At  13,000  rotations  temperature  in  oil  pockets  356o  F. 

After  28,000  rotations  rested  1  hour  without  load. 

At  43,000  rotations  temperature  356^  F. 

At  84,800  rotations  temperature  374°  F. 

At  85,200  rotations  bar  ruptured  midway  middle  bearings. 

In  beginning  the  test  of  this  bar  the  full  load  was  not  at  once  applied. 
From  the  start  until  1,000  rotations  were  made  the  load  was  gradually 
increased,  after  which  the  bar  ran  under  full  load. 

This  manner  of  treatment  appeared  to  overcome  the  initial  resistance 
and  avoided  the  excessive  wabbling  which  has  been  noticeable  where 
shafts  under  loads  which  caused  large  nets  were  rotated  the  first  few 
thousand  turns.  In  thje  present  instance  the  shaft  ran  smoothly 
throughout  the  test. 


ENDURANCE  OF  ROTATING  SHAFTS. 
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No.  200. 
Gautier  Steel.    Marks,  1  Aj. 

Tamed  down  from  rod  IJ"  diameter;  .15  per  ceut  carbon. 

Diameter,  1".    Speed  of  rotation,  400  per  minute. 

Length  between  end  bearings,  33'^ 

Loaded  over  4''  length  at  middle. 

Deflections  measured  on  chord  of  10'^ 

Bun  cold;  90°  F.  Stream  of  water  played  on  shaft  during  test. 


Number  of  rotatioDA. 


Hfizi- 
mam 
fiber 
stress 

Jlflr^     Sacces 
square         j 

Inch.         "^®- 


Pounds. 
60,000 


4  350 


Total. 


4,850 


Micrometer  readings  for  de- 
iiections. 


On       Un* 
line,  loaded. 


Inch. 
.2000 
.2015 
.2012 


Loaded. 


Inch. 
.1491 
.1513 
.1406 


Un- 
loaded. 


Inch. 
.1908 
.1990 
.1900 


Deflec- 
tions. 


Inch. 
.0477 
.0477 
.0471 


Sets. 


Inch. 

.oo:)2 

.0025 
.0043 


Remarks. 


The  fiber  stress  was 
between  55,000 
and  60,000  per 
square  inch  dnr- 
ine  the  first  2,800 
rotations. 

Bar  ruptured  at 
outside  end  of 
south  middle 
bearing. 


No.  205. 

Gautieb  Steel.    Marks,  2  A,. 

Turned  down  from  rod  IJ"  diameter;  ,17  per  cent  carbon. 
Diameter,  1".     Speed  of  rotation,  400  per  minute. 
Length  between  end  bearings,  33". 
Loaded  over  4"  length  at  middle. 
Deflections  measured  on  chord  of  10". 


Number  of  rotations.  I 


9,0U0 

18,80() 
4,500 


Micrometer  readings  for  de- 
flections. 


On 
line. 


Un- 
loaded. 


Loaded. 


i 


I 


Inch.  I  Inch, 

a    I    .1999  ,  .1516 

b    I    .2005  .1525 

e    !     .2004  .1518 


9,000  ' 

i 

27,800  , 
32,300 


Un 
lnBde<l.< 


Inch. 
.1983 
.1994 
.1990 


I  Deflec- 
'  tinuH. 


Inch. 
.0467 
.0469 
.0472 


I     I 


Sets. 


Inch. 
.0016 
.0011 
.0014 


KeraarkH. 


Temperature  iu 
north  oil*,pocket, 
426°  F.    ' 

Temperature  in 
oilpocketa,412oF. 

Bar  ruptured  be- 
tween middle 
bearings,  1^" 
from  center  of 
south  middle 
bearing. 


When  this  test  was  started  there  was  violent  wabbliog,  and  so  much 
resistance  against  rotatiug  that  the  load  had  frequently  to  be  in  part 
removed.  After  1,500  rotations  the  bar  ran  with  less  resistance  and 
under  the  full  load. 
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ENDURANCE   OF   ROTATING  SHAFTS. 


No.  210. 

Gaittier  Steel.    Marks,  2  A,. 

Tnrned  down  from  rod  IJ"  diameter;  .17  per  cent  carbon. 

Diameter,  V\    Speed  of  rotation,  400  per  minute. 

Length  between  end  bearings,  33'^ 

Loaded  over  4''  leDgtb  at  middle. 

Deflections  measured  on  chord  of  10". 

Bun  cold.    Stream  of  water  played  on  shaft  during  t.est. 


Maxi- 

raum  iNumber  of  rotations. 

fiber  j  I 

stress  

per 


Micrometer  readings  for  de- 
flections. 


square 
inch. 


Pounds. 
60,000 


Saoces- 
sive. 


3.0M) 


Total. 


On  !    Un. 
lino,  loaded. 


3.950  I 


Jneh. 
.1990 
.2003 
.2007 


Loade«l. 


Un. 
loaded. 


Iiush. 
.1607 
.1511 
.1505 


Tneh. 
.1981 
.1984 
.1977 


Deflec- 
tions. 


Inch. 
.0474 
.0473 
.0472 


Seta. 


Inch. 

.0015 
.0019 
.0030 


Remarks. 


Bar  mptnred  at  oiit- 
sido  end  of  aoutli 
middle  bearing;. 


This  bar  acquired  a  temperature  at  the  middle  of  110^  F.  The  water 
was  played  on  the  middle  4t"  section,  and  near  by  on  its  length. 

From  2''  to  4''  outside  of  the  middle  4^'  section  the  bar  acquired  a 
higher  temperature,  reaching  about  130o  F.  as  a  maximum. 


ENDURANCE   OP   ROTATING   SHAFTS. 

]So.  204. 

Gautier  Steel.    Marks^  3  Aa. 

Turned  down  from  rod  1^"  diameter;  .34  per  cent  carbon. 
Diameter,  1".    Speed  of  rotation,  400  per  miunte. 
Length  between  end  bearings,  33''. 
Loaded  over  M'  length  at  middle. 
Deflections  measured  on  chord  of  10^'. 
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Mftzi. 
mum 
fiber 
stress 

per 
square 
Inch. 

Number  of  rotations. 

fleoUons. 

Defieo- 
tlons. 

Sets. 

Bemarks. 

Succes- 
sive. 

Total. 

On 

lino. 

Un- 
loaded. 

Loaded. 

Un- 
loaded. 

80,000 

0 

8,000 
4,000 

3, 5  JO 

8,500 

20,000 

10,000 

87.000 
17,000 

0 
23,700 

0 

8.000 
10.000 

13,500 

20.000 

40,000 

50,000 

87,000 
104.000 

104,000 
127,700 

h 

Inch. 
.1084 
.1969 
.1991 

Inek. 
.1510 
.1513 
.1814 

JfiM. 
.1961 
.1981 
.1985 

Inch. 
.0471 
.0488 
.0471 

Inch. 
.0003 
.0006 

.0008 

Temperature,385<)  P. 
at  oil  pockets. 

Temperature,3420F. 
in  oil  pockets. 

Bar  rested  3  days, 
then  test  resumed. 

Temperature,392oF. 
in  oil  pockets. 

Temperature,400oF. 
in  oil  pockets. 

Temperai,ure,380OF. 
in  oil  pockets. 

Kested  1  hour,  the 
temperature   fall- 
ingtoaboutl00<'F. 

Bar  rnpturod  nt 
north  middlo  bear- 
ing. 

a 
b 
e 

.1961 
.1932 
.2090 

.1396 
.1398 
.1466 

.1905 
.1898 
.1961 

.0507 
.0500 
.0498 

.0048 
.0038 
.0070 

a 
b 

e 

a 
b 
e 

.2018 
.1089 
.2022 

.2009 
.2004 
.1907 

.1428 
.1444 
.1458 

.1498 
.1498 
.1488 

.1987 
.1941 
.1048 

.1971 
.1969 
.1969 

.0511 
.0497 
.0490 

.0473 
.0471 
.0471 

.0061 
.0028 
.0078 

.0038 
.0035 
.0038 
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ENDURANCE  OF  ROTATING  SHAFTS. 


No.  211. 

Gautier  Steel.    Marks,  3  Ai. 

Turned  down  from  rod  1^"  diameter;  ,34  per  cent  carbon. 

Diameter,  V\    Speed  of  rotation,  400  per  minute. 

Length  between  end  bearings,  33''. 

Loaded  over  4"  length  at  middle. 

Deflections  measured  on  chord  of  10". 

Bun  cold.    Stream  of  water  played  on  shaft  during  test. 


Maxi- 
mnm 

Number  of  rotations. 

Micrometer  readings 
flecUons. 

for  de- 

fiber 
stresi) 

Deflec- 
tions. 

Sets. 

Remarks. 

per 
square 
inch. 

Sacces- 
sive. 

Total. 

On 

line. 

Un- 
loaded. 

Loade<l. 

Un- 
loaded. 

Inch. 

Inek. 

/n«A. 

P<mnd*. 

Inch, 

Ineh. 

80,000 

0 

0 

a 

.1997 

.1525 

.1994 

.0469 

.0003 

b 

.2000 

.1520 

.1995 

.0475 

.0005 

e 

.2018 

.1628 

.1997 

.0469 

.0021 

Bar  rested  10  days 
without  load. 

5,000 

6,000 

a 

.2038 

.1324 

.1815 

.0491 

.0223 

Temperatureat  bear- 
ings about  llOo  F. 

b 

.1973 

.1288 

.1776 

.0488 

.0197 

c 

.2263 

.1392 

.1860 

.0488 

.0373 

6,000 

10,000 

a 

.1734 

.1174 

.1670 

.0496 

.0064 

Temperature  at  bear- 
ings about  1050  F. 

b 

.2239 

.1357 

.1848 

.0491 

.0391 

e 

.2230 

.1370 

.1868 

.0498 

.0362 

Bar  rested  16  hours 
without  load. 

0 

10,000 

a 

.2087 

.1360 

.1837 

.0477 

.0250 

b 

.2174 

.1395 

.1886 

.0491 

.0288 

e 

.2122 

.1376 

.1870 

.0495 

.0252 

a 

.2105 

.1342 

.1835 

.0493 

.0270 

Headings  repested. 

1,600 

11,600 

Bar  ruptured  at  cen- 
ter of  south  mid- 



die  bearing. 

ENDURANCE  OF  ROTATING  SHAFTS. 
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:No.  208. 


Gautier  Steel.    Marks,  5  A2. 

Turned  down  from  rod  IJ''  diameter;  .55  per  cent  carbon. 
Diameter,  1".    Speed  of  rotation,  400  per  minute. 
Lengtli  between  end  bearings,  33". 
Loaded  over  4"  length  at  middle. 
Deflections  measur^  on  chord  of  10'\ 


Maxi- 
mum 
fiber 
stress 

per 
square 
inch. 

Number  of  rotations. 

Micrometer  readings  for  de- 
flections. 

Deflec- 

Kemarks. 

Sncces- 
sire. 

Total. 

On 
line. 

Un 
loaded. 

Loaded. 

Un. 
loaded. 

tions.      '^''"• 

Poftndi, 
60.000 

0 
6,000 

15.000 

57,000 
23,000 

11,800 

0 

5.000 

20,000 

77,000 
100.000 

111.800 

a 
b 
0 

a  . 

b 
e 

a 
b 
e 

Inch. 
.1997 
.1097 
.2003 

.1895 

.1961 
.2116 

.1871 
.2001 
.2112 

Inch. 
.1518 
.1517 
.1621 

.1380 

.1399 
.1508 

.1367 
.1404 
.1482 

Inch. 
.1994 
.1995 
.2000 

.1894 

.1904 
.2010 

.1871 
.1915 
.1990 

Inch. 
.0476 
.0478 
.0479 

.0514 

.0505 
.0502 

.0514 
.0511 
.0508 

Ifich. 
.0003 
.0002 
.0003 

.0001 

.0057 
.0106 

0. 
.0089 
.0122 

Temperature  in  oil 
pockets,  330O  F. 

Temperature,318°F. 

Rested  1  hour   un- 
loaded. 
Temperature,325^F. 

Bar  ruptured  i"  out- 
side north  middle 
bearing. 

a 
b 
e 

.1929 
.1945 
.2093 

.1405 
.1398 
.1607 

.1915 
.1902 
.2009 

.0510 
.0504 
.0502 

.0014 
.0043 
.0084 

No.  207 


Gatttier  Steel.    Marks,  5  A,. 

Turned  down  from  rod  IJ"  diameter;  .65  per  cent  carbon. 

Diameter,  1".    Speed  of  rotation,  400  per  minute. 

Length  between  end  bearings,  33''. 

Loaded  over  4"  length  at  middle. 

Deflections  measured  on  chord  of  10". 

Sun  cold.    Stream  of  water  played  on  shaft  during  test. 


Maxi. 
mum 
fiber 

stress 
per 

square 
inch. 

Pound*. 
60,000 

Number  of  rotations. 

Succes- 
sive. 

Total. 

0 

5,000 

0,950 

0 

5,000 
11.950 

Micrometer  readings  for  de- 
flections. 


On  !     TTn- 
Itne.  loaded. 


Lo8de«1. 


Inch.  Inch. 

.2000  .1523 

.2000  i  .1520 

.2002  I  .1523 

.2236'  .1328 

.1899  ;  .1214 

.2206  •  .1331 


Un- 
loaded. 


Inch. 
.1997 
.1095 
.1998 

.1868 
.1733 
.1841 


Deflec- 
tions. 


Inch. 
.0474 
.0475 
.0475 

.0540  ' 
.0519  , 
.0510 


Inch. 
.0003 
.0005 
.0004 

.0367 
.0166 


Kemarks. 


Bar  ruptured  at 
outer  end  of  south 
bt^aring. 
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ENDURANCE  OF  ROTATING  SHAFTS. 


No.  198. 

Gautier  Steel.    Marks,  7  Ai. 

Turned  down  from  rod  IJ"  diameter;  .73  per  cent  carbon. 
Diameter,  1".    Speed  of  rotation,"  400  per  minute. 
Length  between  end  bearings,  33". 
Loaded  over  4"  length  at  middle. 
Deflections  measured  on  chord  of  10". 


MaTi- 
mum 

Nnmber  of  rotationn. 

Micrometer  readings 
flections. 

for  de* 

fiber 
stress 

Doflec- 
tion.1. 

Sou. 

Kemarks. 

per 
sqnsre 
inch. 

Snocea- 
sivo. 

Total. 

On 
line. 

Un- 
loaded. 

Inch. 

Loaded. 
Ineti. 

Un- 
loade<l. 

Pounds. 

Inch. 

Inch. 

Inch. 

80,000 

0 

0 

a 

.1997 

.1534 

.1994 

.0460 

.0003 

b 

.1906 

.1530 

.1993 

.04(i3 

.0002 

.1095 

.  15:i7 

.1992 

.0465 

.0003 

At  2,000  rotations 
tlio  bar  reached  a 
temporatnre  o  f 
about  140°  F..  and 
\rhen  unloaded 
wabbled  violently. 

Bested  over  night, 
and  upon  resum- 
ing the  test  ac 
quired  a  tempera- 

ture of  about  220O 

F.  at  the  concln- 

sion  of  6,000  rota- 

tions. 

6,000 

6,000 

a 
b 

.1970 
.1910 

.1483 
.1416 

.1962 
.1895 

.0470 
.0479 

.0008 
.0021 

^Measurements  tak- 

e 

.2090 

.1564 

.2043 

.0479 

.0047 

I    en  while  hot. 

4.000 

10,000 

a 

.2085 

.1520 

.2010 

.0490 

.0075 

Temperature,  about 

b 

.1970 

.1460 

.1955 

.0495 

.0021 

Oil  smoked. 

c 

.1982 

.1475 

.1950 

.0484 

.0023 

At  20,000  rotaUona 
the  bar  had  ac 
quired  a  blue  color. 

30,000 

40.000 

a 

.1962 

.1453 

.  1952 

.0499 

.0010 

b 

.2044 

.1513 

.2000 

.0487 

.0044 

c 

.1095 

.1480 

.1970 

.0490 

.0025 

At  125,000  rotetiona 

in  oil  pocket  of 
middle  bearinir 
registers  882°  F. 

Maximum   ob- 

served. 

85,000 

126.000 

a 

.2013 

.1481 

.1977 

.0496 

.0036 

b 

.1076 

.1474 

.1965 

.0491 

.0011 

e 

.2010 

.150;{ 

.1995 

.0492 

.0015 

At  134  roUtiona  tem- 
perature 8669  F. 

24,000 

U9,000 

a 

.2015 

.1478 

.1971 

.0493 

.0044 

Temperature.  304o  F. 

b 

.2015 

.1498 

.1987 

.0489 

.0028 

e 

.1091 

.1478 

.1968 

.0490 

.0023 

After  resting  16 
hoars,  tempera- 
ture 80O  F. 

0 

140,000 

a 

.2005 

.1504 

.1980 

.0476 

.0025 

b 

.2011 

.1610 

.1990 

.0480 

.0021 

e 

.1095 

.1490 

.1978 

.0483 

.0022 

Rotating  resumed 
without  wabbling 
of  BhafL 

At  160.000  rotations 
the  temperatttiev 
ns  shown  by  ther- 
mometer placed  in 
oil  pocket  of  mid- 

1 

dle   lieaxing,  was 

' 

202°  p. 

ENDURANCE   OP   ROTATING   SHAFTS. 
No.  198— Continued. 
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Maxi- 
mum 
fiber 

Btreas 

per 

square 

inch. 

Number  of  rotations. 

Micrometer  roadingH  for  de- 
flections. 

Deflec- 
tions. 

Seta. 

Remarks. 

Succes- 
sive. 

ToUl. 

On 

line. 

Un- 
loaded. 

Loaded. 

Un- 
loade<l. 

PoundM. 
60,000 

00,500 

218,500 

Inch, 

Inch. 

Jneh. 

Jneh, 

Iwsh. 

Bar  raptured  i"  in- 
sido  the  4"  middle 
bearing.  The  frac- 
tured surface  was 
fine  granular  with 
very    slight    bat- 
tered-down ap- 
pearance.   This 
surface   was    not 
colored  by  the 
heat  of  the  speci- 
men.    At  the  time 
of   rupture  oil 
smoked     at     the 
middle  bearing 
and  the  tempeia- 
toro  of  thA   bar 
was  In  the  vicin- 
ity of  800°  F. 

H.  Boc.  373- 


^1 
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ENDURANCE  OF  ROTATING  SHAFTS, 


No.  1^. 

Gautier  Steel.    Marks,  7  Aj. 

Turned  down  from  rod  IJ"  diameter;  .73  per  cent  carbon. 
Diameter,  1'^    Speed  of  rotation,  400  per  minate. 
Length  between  end  bearings,  S3*\ 
Loaded  over  4"  length  at  middle. 
Deflections  measured  on  chord  of  10". 

Shaft  run  cold.    A  stream  of  cold  water  at  74^  F.  played  on  the  shaft 
during  the  test. 


Maxi- 
nium 
fiber 
stress 

per 
square 
inch. 


Poutid*. 
6U,000 


I- 


Nuiii1>er  of  rotations. 

Micrometer  readings 
fieotions. 

forde- 



— 





-    — - 

Doilee- 
tions. 

Sets. 

Remarks. 

Sncoes- 
sive. 

Total. 

On 
line. 

Un- 
loaded. 

Inch. 

Loaded. 

Un- 
loaded. 

Inch. 

Inch. 

Inch. 

Inch. 

0 

0 

a 

.2005 

.1533 

■  .2005 

.0472 

0. 

b 

.2007 

.1533 

.2005 

.0472 

.0002 

e 

.2004 

.1528 

.2001 

.0473 

.0003 

Bar  reached  the  tem  • 
perature  of  about 
105°  F.  whUe  run 
uing. 

6,000 

6,000 

a 

.1977 

.1469 

.1056 

.0487 

.0021 

b 

.2055 

.1481 

.1970 

.0489 

.0065 

e 

.2030 

.1474 

.1965 

.0491 

.0065 

7,300 

13,800 

a 

.1657 

.1455 

.1948 

.0493 

.0009 

b 

.1095 

.1460 

.1953 

.0493 

.0012 

e 

.2058 

.U70 

.1966 

.0496 

.0092 

21,600 

34,000 

Bar  mptnred  at  oat- 
side  edge  of  north 



center  bearing;  me- 

dium coarse  gran- 

ular,   with    dull 

leaden  appear- 

ance, penetrating 
an  average  depth 

of  1"  from  the  cir- 

c  n  mf  erenoe. 

There  were  two 

small    circular 

cracks  in  the  im- 

mediate vicinity  of 

the  fractured  sur- 

face.    The   maxi- 

mum temperature 
reached   by  the 

shaft  during  run- 

ning was  about 
110<?F. 

ENDURANCE  OF   ROTATING  SHAFTS. 

No.  200. 

Gautebr  Steel.    Marks,  9  A,. 

Turned  down  from  rod  1^''  diameter;  .82  per  cent  carbon. 
Diameter,  1".    Speed  of  rotation,  400  per  minute. 
Length  between  end  bearings,  33". 
Loaded  over  4"  length  at  middle. 
Deflections  measur^  on  chord  of  10". 
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Maxl- 
mum 
fiber 
BtresA 

per 
BQuare 
inch. 

dumber  of  rotations. 

Micrometer  readings  for  de- 
flections. 

Defleo- 
tions. 

Bets. 

Inch. 
.0002 
.0002 
.0003 

.0116 
.0081 
.0068 

.0103 
.0066 
.0061 

Bemarks. 

Snooes- 
sive. 

TotaL 

On 
line. 

Un- 
loaded. 

Loaded. 

Un- 
loaded. 

Pounds. 
60,000 

0 

2.000 
2,000 

14,800 
1,200 

54,500 

1.200 

19,300 
45,000 

8.200 

0 

2,000 
4,000 
18,800 
20,000 
74,500 

75,700 

95,000 
140,000 

148,200 

a 
b 

a 
b 
c 

a 

e 

Inch. 
.1092 
.1900 
.1991 

.2071 
.2049 
.1903 

.2081 
.2053 
.1967 

Ineh. 
.1515 
.1518 
.1520 

.1404 
.1478 
.1434 

.1485 
.1493 
.1419 

Ineh. 
.1990 
.1968 
.1988 

.1955 
.1968 
.1925 

.1978 
.1987 
.1906 

Ineh. 

.0475 
.0470 
.0468 

.0491 
.0490 
.0491 

.0493 
.0494 
.0487 

After  800  rotations 
the  box  was  too  hot 
to  bear  the  hand. 

Temperature  of  bar, 
315°  F.,  as  shown 
hv  thermometer  in 
oil  pocket. 

Temperature  of  bar 
2460F. 

Rested  15honrs,then 
1,200  rotaUons  and 
measured. 

Temperature  about 
11(^F. 

Temperature  in  oil 
pocket,  3460  p. 

Temperature.  314o  F. 
The  rotations  have 
been  continuous 
since  the  last  ob- 
servation. 

Bar  ruptured  under 
south  section  of 
middle  bearing. 

a 
b 
e 

a 

b 
e 

a 
h 
e 

.2021 
.1970 
.2014 

.2040 

.2025 
.2000 

.2003 
.1996 
.2026 

.1474 
.1456 
.1490 

.1450 

.1460 
.1448 

.1464 
.1460 
.1463 

.1967 
.1949 
.1981 

.1958 

.1966 
.1948 

.1952 
.1954 
.1956 

.0493 
.0493 
.0491 

.0508 

.0500 
.0500 

.0488 
.0494 
.0403 

.0054 
.0021 
.0033 

.0082 

.0059 
.0052 

.0061 
.0041 
.0070 

• 

484  ENDURANCE  OF  ROTATING  SHAFTS. 

No.  201. 

Oautier  Steel.    Marks,  9  Aj. 

Tamed  down  from  rod  l^"  diameter^  .82  x)er  cent  carbon. 

Dfameter,  1".    Speed  of  rotation,  400  per  minute. 

Length  between  end  bearings,  33''. 

Loaded  over  4''  length  at  middle. 

Deflections  measured  on  chord  of  10^'. 

Bun  cold.    Stream  of  water  played  on  shaft  during  test. 


Moxi* 
mam 
fiber 
stress 

per 
square 
inch. 

Number  of  rotations. 

Micrometer  readings  for  de- 
flections. 

Befleo- 
lions. 

Seta. 

Bemarka. 

Succes- 
sive. 

TotiJ. 

On 
Une. 

Un- 
loaded. 

Loaded. 

Un- 
loaded. 

Pounds, 
00,000 

0 

0 

4.000 
16,000 
22,000 

0 

0 

4,000 
20,000 
42,000 

c 

Ineh. 
.1904 
.1093 
.1996 

.1996 
.1994 
.1994 

.1966 
.2066 

.9027 

.1960 
.1976 
.2065 

Ineh. 
.1624 
.1511 
.1522 

.1618 
.1521 
.1521 

.1446 
.1450 
.1458 

.1436 
.1425 
.1458 

IwA. 
.1991 
.1990 
.1993 

.1998 
.1992 
.1992 

.1938 
.1963 
.1962 

.1929 
.1925 
.1055 

Ineh. 
.0467 
.0479 
.0471 

.0475 
.0468 
.0171 

.0488 
.0494 
.0404 

.0493 
.0500 
.0407 

Ineh. 
.0003 
.0003 
.0003 

.0008 
.0002 
.0002 

.0062 
.0102 
.0076 

.0051 
.0061 
.0110 

Temperatora,  lOOo  F. 

Bar     ruptoied      la 
south    middle 
bearing. 

ENDURANCE  OP  ROTATING  SHAFTa 

No.  202. 

Gautibr  Steel.    Marks,  11  Ai. 

Turned  down  from  rod  IJ"  diameter;  1.09  per  cent  carbon. 
Diameter,  1".    Speed  of  rotation,  400  per  minute. 
Lengtft  between  end  bearings,  33". 
Loaded  over  4"  length  at  middle. 
Deflections  measur^  on  chord  of  10". 
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Max! 
mum 
fiber 
BtreM 
per 
square 
inch. 

lil'umber  of  rotations. 

Micrometer  readings  for  de- 
flections. 

Deflec- 
tions. 

Seta. 

Bemarks. 

Suoces- 
sWe. 

Total. 

On       Un- 
line,  loaded. 

Loaded. 

Un. 
loaded. 

Poundi. 
80,000 

0 
2,000 

,500 
13,000 

600 

51,000 
2,000 

14.000 
6,200^ 

0 
2,000 

11,600 
25,400 

26,000 

77,000 
70,000 

03,000 
99,200 

a 
b 
c 

a 

b 

e 

a 

Inch. 
.2001 
.2004 
.2000 

.1066 

.2287 
.1060 

.2015 

Inch. 
.1528 
.1531 
.1528 

.1362 

.1574 
.1825 

.1387 

Inch. 
.1099 
.2000 
.1998 

.1842 

.2067 
.1818 

.1878 

Inch. 
.0471 
.0469 
.0470 

.0480 

.0498 
.0493 

.0491 

Inch. 
.0002 
.0004 
.0002 

.0114 

.0220 
.0132 

.0137 

Temperature  about 
220°  F. 

Readings    repeated 

on  line  a. 
Temperature  in  oil 

pocket  472°  F. 
At   this    time    the 

temperature  of  bar 

had  fallen  to  3740F. 

Temperature,  246°  F. 

Temperature,  8360F. 

Bar  ruptured  about 
8i"outsideof south 
middle  bearine  at 
fine  line  scored  in 
surface  defining 
the  Umits  of  the 
gteu^ed  section. 

a 
b 

c 

.1938 
.2018 
.2030 

.1449 
.1508 
.1621 

.1940 
.1094 
.2006 

.0491 
.0486 
.0486 

.0002 
.0024 
.0024 

a 
b 
c 

.1060 
.1960 
.2070 

.1453 
.1450 
.1607 

.1942 
.1947 
.2000 

.0489 
.0488 
.0493 

.0018 
.0013 
.0070 
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No.  203. 

Gautier  Steel.    Marks,  11  Aj. 

Turned  down  from  rod  IJ"  diameter;  1.09  per  cent  carbon. 

Diameter,  1".    Speed  of  rotation,  400  per  minute. 

Length  between  end  bearings,  33". 

Loaded  over  4^"  length  at  middle. 

Deflections  measured  on  chord  of  10". 

Bun  cold.    Stream  of  water  played  on  shaft  during  test. 


Maxi- 
mum 
fiber 

stress 
per 

square 
inch. 

Number  of  rotations. 

Micrometer  readings  for  de- 
flections. 

Deflec- 
tions. 

Sets. 

Benarks. 

Succes- 
sive. 

0 

20,000 
3,000 

Total. 

0 

20,000 
23,000 

On       Un- 
line.  loaded. 

Loaded. 

Inch. 
.1524 
.1518 
.1520 

.1307 
.1271 
.1381 

Un- 
loaded. 

Pound*. 
60.000 

I  Inch, 
a        .1990 
b        .1989 
e         .1990 

a    ,    .1927 
b        .1925 
c         .2206 

Inch. 
.1987 
.1985 
.1987 

.1820 
.1821 
.1898 

Inch. 
.0463 
.0467 
.0467 

.0513 
.0550 
.0517 

Inch. 
.0003 
.0004 
.0003 

.0007 
.0104 
.0307 

Barmptni«d. 

ENDURANCE  OP  ROTATING  SHAFTS. 
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EHDURAirCE  OP  BOTATIVa  SHAFTS. 

SUMMARIZED  TABULATION, 
SHAFTS  LOADED  OK  SINGLE  BEARINa  AT  MIDDLE. 


Ko.of 
test. 


176 

177 


178 
185 


170 
171 
172 
173 
174 
175 
161 
162 
163 
165 
164 
166 
167 
168 
169 
160 
155 
156 
157 
158 
159 
188 
153 
154 
149 
150 
151 
152 


Material. 


Cold.rolled  steel . 
....do 


.do. 
.do. 


....do 

....do 

....do 

do 

...do 

do 

do 

...do 

....do 

....do 

...do 

....do 

....do 

....do... 

...do 

Cold-drawn  steel, 
do. 


.do. 
.do. 
.do. 
.do. 

do. 
.do. 
.do. 
.do. 

do. 

do. 
.do. 


An- 
Dealing 
temper- 
ature. 


Deg.F. 


1,783 


SiH>bd 

of  rota- 

tlt,n 

mliuitci 


400 

400 


400 
400 


400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 


niutn 

HUvr 

qitrfiBS 

per 


sirooo'l 

35.000  ; 

35.000  ! 
40,000  ' 


45,000 
45.000 
45,000 
45,000 
45,000 
45.000 
55,000 
55.000 
55.000 
55,000 
55,000 
55,000 
55,000 
55,000 
'  55,000 
35.000 
40,000 
40,000 
40,000 
40.000 
40,000 
40.000 
45.000 
45.000 
50.000 
50.000 
55.000 
55,000 


ToUl 
ntiiuber 
ef  roto^ 

tlnus. 


1, 500, 310 
3. 829, 400 

7,598,540 
238,880 


152, 580 

151,000 

50,200 

50,000 

50.000 

50,000 

103.340 

52,400 

77,500 

48,100 

50,000 

50,000 

50.000 

60,000 

50,000 

700,000 

1, 112, 140 

708,300 

485,260 

372.370 

465,120 

563,700 

354,450 

283,550 

104.100 

97,000 

57,300 

40,400 


lZ@li3jtrk.i. 


Bar  raptured. 

Bar  raptured  2"  from   middle 

bearing. 
Bar  ruptured. 

Bar  ruptured  3"  Arum  center  at  a 
small  drilled  hole  defining  the 
gauge  section  in  determining 
the  annealing  temperature. 
Bar  ruptured. 

Do. 
Test  discontinued. 

Do. 

Do. 

Do. 
Bar  ruptured. 

Do. 

Do. 

Do. 
Test  discontinued. 

Do. 

Do. 

Do. 

Do. 

Do. 
Bar  ruptured. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Db. 

Do. 


SHAFTS  LOADED  ON  DOUBLE  BEARING,  4"  CENTER  TO  CENTER  AT  MIDDLE. 


179 
181 


180 
183 
184 


182 


186 


187 
197 


196 


Cold-rolled  steel . 
do 


.do 
.do 
.do 

.do 


Cold-drawn  steel . 


1,032 
1,370 
1,375 


do 

do 

454 

do 

552 

400 

40.000 

400 

40,000 

400 
400 
400 

40,000 
40.000 
40,000 

400 

40,000 

400 

40.000 

400 
400 

40,000 
40.000 

400 

40.000 

857, 400  Bar  ruptured  at  one  extremity 
of  A"  loaded  section. 

234,000  Bar  ruptured  1"  outside  tho  4" 
loaded  section  at  a  drilled 
hole  defining  gauge<l  length 
in  determining  the  annealing 
temperature. 

211,000  '  Do. 

194.  (M)0  I  Do. 

243, 200  I  Load  obimged  to  single  bearing 
after 5,000rotations.  Ban-up- 
tared  at  middle  under  single 
ring  bearing. 

102,000  Bar  ruptured  1"  outside  the  4" 
loaded  section  at  a  drilled 
hole  defining  gauge«l  length 
in  determining  the  annealTng 
temperature. 

838,200  Bar  ruptured  1"  inalde  the  4" 
loaded  section. 

604, 000     Test  discontinued. 
1,249,800     Bar  ruptured  between  middle 

I      bearings. 
2, 315, 500     Bar  ruptured  alwut  midway  bn- 
I      tweeu  the  end  L>earingn. 
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ENDURANCE  OF  ROTATING  SHAFTS. 


Summarized  tahulationr^ojxUuned, 

SHAFTS  LOADED  ON  DOUBLE  BEAKING,  4"  CENTER  TO  CENTER  AT  MIDDLB-Cont'd. 


No.  of 
test. 

MaterlaL 

An. 
nealing 
temper- 
ature. 

Speed 
of  rota- 
tion 

miSante. 

Maxi- 
mum 
fiber 
stress 

per 
square 
inch. 

Total 
number 
of  rota- 
tions. 

Remarks. 

191 
192 
189 
190 
105 

194 
193 

Cold-drawn  steel 

do 

Deg.F. 
473 
703 
889 

004 
1,167 

1.840 
1,403 

400 
400 
400 
400 
400 

400 
400 

Pounds. 
40.000 
40,000 
40,000 
40,000 
40,000 

40,000 
40^000 

901,000 
1,345.600 
523,000 
708,000 
646,800 

642,000 
280,000 

Bar  ruptured. 
Do. 
Do. 
Do. 
Bar  ruptured  in  two  places  od 
opposite  sides,  one  about  ".7 
from  center  of  north  bearini;. 
the  other  1".40  ftmn  centw 
of  south  bearing. 
Bar  ruptured. 
Do. 

do 

do 

do 

do 

....  do  

STEEL  BARS  OF  DIFFERENT  CARBONS  RUN  AT  DIFFERENT  TEMPERATURES. 


No.of 
test. 

Material. 

Maxi- 
mum 
temper- 
ature 
of  test. 

Speed 
of  rota- 
tion 

minnte. 

Maxi- 
mum 
fiber 
stress 

per 
square 
inch. 

Total 
number 
of  rota- 
tions. 

85,200 
4,850 

32,300 

3,950 

127,700 

11,600 
111,800 

11,950 
218,500 

34,900 
148,200 

42,000 

09,200 

23,000 

Remarks. 

206 
209 
205 
210 
204 
211 
208 
207 
198 
199 
200 
201 
202 
203 

Gautier  steel,  .15  c.... 
do 

Deg.F. 
374 

90 
426 
110 
400 
110 
330 

74 
365 
110 
846 
100 
472 

74 

400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 

Founds. 
60,000 

60,000 

60,000 

60,000 

60,000 

60,000 

60,000 

60,000 

60,000 

60,000 

60.000 

60,000 

60,000 

60,000 

Bsr  mptured  midw«y  middto 

bearings. 
Bar  ruptured  at  outside  end  of 

south  middle  bearing. 
Bar  ruptured  between  middle 

bearings. 
Bar  ruptured  at  outside  end  of 

middle  bearing. 
Bar  ruptured  at  north  middle 

Bar  rup&red  at  south  middle 

Bar  ruptured  V  outside  north 

middle  bearing. 
Bar  ruptured  at  outer  end  of 

south  bearing. 
Bar  ruptured  |"  inside  the  A" 

middle  bearing. 
Bar  ruptured  at  outside  end  of 

north  middle  bearing. 
Bar  ruptured  under  south  mid- 
dle bearing. 
Bar  mptuzed  in  sooth  middle 

bearing. 
Bar  ruptnrbd  about  8|"  outside 

of  the  south  middle  bearing. 
Bar  ruptured. 

Gautier  steel,  .17  c... 
do 

GanUer  steel,  .34  c.... 
do 

Gautier  steel,  .55  c.... 
do 

Gautier  steel,  .73  0.... 
do 

Gautier  steel,  .82  o 

do 

Gantlersted,  1.09  c... 
do 

ANNUUR  TENSION  SPECIMENS 


FBOM 


UNRUPTURED  AND  RUPTURED  ENDURANCE  SHAFTS. 

Form  of  Bpedmena, 


\^  1"    ^ 
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SPECIMEirS  FEOM  UHBUPTUBED  SHAFTS. 
No.  6027. 

COLD-EOLLBD   StBBL. 

Annnlar  specimen  from  outer  end  of  endurance  shaft  No.  164. 
Diameters  i  ^^^erior,  ".9982. 
uiameters,  |  interior,  ".887. 

Sectional  area,  .164  square  inch. 
Gauged  length,  1". 


Applied  loads. 

Ic  ganged  length. 

Remarks. 

Total. 

Per  square 
inoh. 

Elongation. 

Set. 

Pounds. 
161 
820 

1;640 

2,460 
3,280 
4,1.00 
4,020 
5,740 
6.560 
7.380 
8,200 
9,020 
0.512 
9,840 
10,168 
10,406 
10,824 
11, 152 
11,480 
11,808 
12,136 
12.464 
12,792 
12,810 
0 

Poundg. 
1,000 
5,000 
10.000 
15,000 
20,000 
25,000 
80,000 
35,000 
40.000 
45,000 
50,000 
55,000 
58,000 
60,000 
62,000 
64.000 
66,000 
68.000 
70.000 
72.000 
74.000 
76,000 
78.000 
78,110 
0 

Jneh. 

0. 

0. 

.0001 
.0003 
.0005 
.0006 
.0007 
.0009 
.0010 
.0012 
.0013 
.0015 

Inch. 
0. 

InitialloBd. 

Elastic  limit,  approximate. 

Tensile  strength. 
=  16  per  cent. 

.ooii 

.0046 
.0070 
.0108 
.0138 
.0197 
.0248 
.0335 
.0450 
.0730 

.16 

Exterior  diameter,  ".88  =  ".1182  reduction. 

Appearance  of  fracture,  silky. 

Note. — Specimens  Nos.  6027  to  5041,  inclusive,  were  bored  out  cyliu- 
drically  a  length  of  ^" ;  tdl  subsequent  specimens  were  bored  cylindri- 
cally  1"  long,  interior  diameter. 
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No.  6028. 
OOLD-BOLLED  STEEL. 

Annular  specimen  from  middle  section  of  endurance  shaft  No.  164. 
T\;^r^^^^^  ( exterior,  ".9990. 
^'^^'^^^^^i  interior; ''.886. 
Sectional  area,  .167  square  inch. 
Oauged  lengthy  1". 


Applied  loads. 

In  gftaged  length. 

Remarks. 

Total. 

Persqnare 
inc^. 

Set. 

Pounds, 

167 

835 

1.670 

2,505 

3,340 

4,175 

5,010 

5,845 

6,680 

7,515 

8,350 

8,684 

9,018 

9,852 

9.686 

10,020 

10,354 

10,688 

11,022 

11,356 

11,690 

12,024 

12,368 

12,692 

13,026 

0 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25.000 
30.000 
85.000 
40,000 
45,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
0 

Inch. 

0. 
.0002 
.0003 
.0004 
.0006 
.0008 
.0009 
.0011 
.0013 
.0015 
.0019 
.0021 
.0023 
.0028 
.0032 
.0042 
.0061 
.0069 
.0066 
.0112 
.0150 
.0100 
.0260 
.0315 
.0443 
.11 

Ineh. 
0. 

InitislkMd. 

Elastic  limit. 

Tensile  strength. 
=11  per  cent. 

Exterior  diameter,  ''.92  =  ".0790  reduction. 

Appearance  of  fracture,  silky.  The  exterior  surface  of  the  specimen 
in  the  vicinity  of  the  place  of  rupture  was  thickly  studded  with  small 
cracks,  which  opened  during  the  continuance  of  the  test. 


SPECIMENS  FROM  UNRUPTURED  SHAFTS. 

No.  5029. 

OOLD-BOLLED  BTEBL. 

Annular  specimen  from  outer  end  of  endurance  shaft  No.  166. 

Tk,-«^«4.«««  ( exterior,  ".999. 
Diameters,  {.^^^j^^',,  374 

Sectional  area,  .184  square  inch. 
Gauged  length,  V\ 
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Applied  loads. 

In  ganged  length. 

Bemarks. 

Total. 

PersqnaTO 
inch. 

Elongation. 

Set. 

P<mnd». 
184 
020 
1.840 
2,780 
8,680 
4,600 
5,520 
8,440 
7.360 
8,280 
9,200 
9,568 
9,036 
10,304 
10,672 
11,040 
11,408 
11,776 
12,144 
12.512 
12,880 
13«248 
18,616 
13.084 
14.352 
14,720 
14,760 
0 

PovmdM. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
80,000 
85.000 
40.000 
45,000 
60,000 
52.000 
54.000 
56,000 
56,000 
60,000 
62,000 
64.000 
66.000 
68,000 
70.000 
72,000 
74.000 
76.000 
78.000 
80.000 
80,220 
0 

Inch. 

0. 

.0001 
.0003 
.0006 
.0007 
.0009 
.0010 
.0011 
.0013 
.0015 
.0016 
.0017 
.0018 
.0018 
.0019 
.0020 
.0026 
.0066 
.0080 
.0116 
.0170 
.0215 
.0200 
.0420 
.0638 
.0900 

Inch. 
0. 

Initial  load. 

Elastic  Umlt. 

Tensile  strangth. 
=  24  per  cent. 

.24 

Exterior  diameter,  ".86  =  ".139  reduction. 
Appearance  of  fracture,  silky. 
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No,  5030. 
OOLD-BOLLEB  SXEEL. 

Annular  specimen  from  middle  section  of  endurance  shaft  No.  106. 
T>-       i.        ( exterior,  ".999. 
»»"»«*«'«'{  interior,' ".874. 
Sectional  area,  .184  square  inch. 
Gauged  length,  1." 


AppUedloadB. 

In  gaaged  length. 

RemarkB. 

ToUL 

Persqnare 
inoki. 

EloDgatioxi. 

Set. 

Pounds. 
184 
920 
1.840 
2,780 
3.680 
4,600 
5,520 
6,440 
7.300 
8,280 
9,200 
9.568 
9,936 
10,304 
10.672 
11,040 
0 

Pounda. 
1,000 
5.000 
10,000 
15,000 
20,000 
25.000 
80,000 
85,000 
40,000 
45,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
0 

0. 

.0001 
.0003 
.0005 
.0007 
.0008 
.0009 
.0011 
.0012 
.0014 
.0017 
.0019 
.0025 
.0033 
.0048 
.0089 
.04 

Inch. 
0. 

Initial  loAd. 

ElMtio  limit. 

Tenaile  strength. 
=  4  per  cent. 

Exterior  diameter,  ".98= ".019  reduction. 

Appearance  of  fracture,  50  i>er  cent  of  surface  silky.  50  per  cent  in 
irregular  patches  granular.  The  granular  patches  had  a  dark-colored 
appearance.  From  their  general  appearance  it  was  uncertain  whether 
the  granular  patches  existed  as  cracked  spots  prior  to  the  tensile  test 
or  were  developed  during  this  test. 


SPECIMENS   FROM   UNRUPTURED   SHAFTS. 

l^o.  5031. 

OOLD-ROLLED   STEBL. 

Anmilar  specimen  from  outer  end  of  endurance  shaft  Ko.  167. 

T^;««,^f^^a  i  exterior,  ".999. 
Diameters,  I  j^^^^^',,  375 

Sectional  area,  .182  square  inch. 
Gauged  length,  1". 
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Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  Minare 
iucli. 

Elongation. 

Set. 

Pounds. 
182 
910 

Pounds. 
1,000 

Inch. 
0. 
onoi 

Inch. 

0. 

Initial  load. 

1,820    1        lOioOO    '          .0003 
2,730    1        15.000    ,          .0005 
3,640            20,000              .0007 
4,550            25.000    .          .0000 

5.400 
6,370 
7,280 
8,190 
9,100 
0,464 
9,828 
10,192 
10.556 
10,920 
11,284 
11.648 
12, 012 
12,376 
12,740 
13,104 
13,468 
13,832 
14,196 
14.560 
14,600 
0 

30,000 
35,000 
40,000 
45,000 
60,000 
52,000 
54,000 
56.000 
58,000 
60,000 
62,000 
64,000 
66,000 
68.000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
80,220 
0 

.0010 
.0011 
.0013 
.0015 
.0017 
.0017 
.0018 
.0018 
.0019 
.0020 
.0030 
.0060 
.0075 
.0111 
.0150 
.0201 
.0265 
.0375 
.0505 
.0750 

'RIomMo  limit. 

Tensile  strength. 
=  23  percent. 

.23 

Exterior  diameter,  ''.86 =".149  reduction. 
Appearance  of  fracture,  silky. 
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No,  5031a, 
OOLB-EOLLED  STEEL. 

Annular  specimen  from  middle  section  of  endurance  shaft  No.  167. 
T^;«^^x^„„  (  exterior,  ".999. 
^^^"'^^^^^'i  interior; -.875. 
Sectional  area,  .182  square  inch. 
Gauged  length,  1'^ 

A  fine  crack  existed  at  the  middle  of  this  specimen,  one  which  had 
developed  during  the  endurance  test. 


Applied  loads. 

In  gsnged  length. 

? 
Bamarks. 

Total. 

Per  aqaare 
inoli. 

Elongation. 

Set. 

Pounds. 

182 

910 

3,820 

2, 730 

3,640 

4.550 

5,400 

6,370 

7.280 

0 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35.000 
40.000 
0 

Inch. 

0. 

.0001 
.0004 
.0007 
.0012 
.0016 
.0021 
.0038 
.0135 
.02 

Inch. 
0. 

Initial  load. 

Tendle  strength. 
=  2  per  cent. 

Exterior  diameter,  ".98=''.019  reduction. 

Appearance  of  fracture,  granular  60  per  cent,  silky  40  per  cent.  The 
granular  parts  evidently  represented  the  metal  which  bad  been  rai>- 
tured  during  the  endurance  test. 


SPECIMENS   FROM   UNRUPTURED   SHAFTS. 

No.  6032. 
COLD-BOIXBD  STBEL. 

Annular  specimen  from  outer  end  of  endurance  shaft  No.  169. 

Diameters  i  ^^^"<>^»  "•^^• 
diameters,  |  ^^^^i^j,^  „  ggg. 

Sectional  area,  .200  square  inch. 
Gauged  length,  V\ 
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Applied  loads. 

In  gsaged  length. 

BemarkB. 

Totol. 

Per  equAre 
inch. 

Blongstlon. 

Set. 

PoundM. 
200 
1,000 
2.000 
3.000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
10,400 
10.800 
11,200 
11,600 
12,000 
12,400 
12,800 
13,200 
13,600 
14,000 
14,400 
14,800 
15,200 
15.600 
15.800 
15,910 
0 

Poundt. 
1,000 
5,000 
10,000 
15.000 
20,000 
25.000 
80,000 
35,000 
40,000 
45.000 
50,000 
52.000 
54,000 
56,000 
58,000 
60,000 
62.000 
64,000 
66,000 
68,000 
70,000 
72,000 
74.000 
76,000 
78.000 
79.000 
79.560 
0 

Jneh. 

0. 

.0002 
.0003 
.0004 
.0006 
.0009 
.0010 
.0011 
.0012 
.0014 
.0016 
.0017 
.0018 
.0019 
.0019 
.0024 
.0060 
.0080 
.0123 
.0170 
.0210 
.0275 
.9355 
.0470 
.0670 
.0095 

Inch. 
0. 

Initial  load. 

Elaatio  limit. 

Tensile  strength. 
=  24  pep  cent. 

.24 

Exterior  diameter,  '^84  =  'M59  reduction. 
Appearance  of  fracture,  silky. 

H.  Doc.  373 32 


498  SPECIMENS   FROM  UNRUPTURED   SHAFTS. 

No.  5033. 

OOLD-ROLLED   STEEL. 

Annular  specimen  from  middle  section  of  endurance  shaft  No.  169. 
TV.  ^^.  ^„  5  exterior,  ",999. 
^^^°^^^"«'l  interior,' -.877. 
Sectional  area,  .180  square  inch. 
Gauged  length,  1". 


AppUed  loads. 

In  ganged  length. 

1 

Remarks. 

Total. 

Per  M  nare 
inch. 

Elongation. 

Set. 

Poundi. 
180 
000 
1,800 
2,700 
3,600 
4,500 
5,400 
6,300 
7,200 
8,100 
0,000 
0,360 
0,720 
10,080 
10,440 
10,800 
11,160 
11,520 
11,880 
12,240 
12,600 
0 

Pounda. 
1,000 
5,000 
10,000 
15.000 
20,000 
25.000 
30,000 
35,000 
40,000 
45,000 
50,000 

Inch. 

0. 

0. 
.0002 
.0004 
.0006 
.0008 
.0010 
.0011 
.0012 
.0015 
.0018 

Inch. 
0. 

Initialload. 

Elastic  limit. 

Tensile  strength. 
=  8  per  o«nt. 

52,000                OOIQ 

54,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
0 

.0021 

.0023 



.0020 
.0048 
.0060 
.0005 
.0131 
.0166 
.0245 
.08 

Exterior  diameter  ".96  =  ".039  reduction. 

Fractured  in  detail,  the  metal  first  opening  along  an  irregular  circum- 
ferential crack. 

About  10  per  cent  of  the  fractured  surface  appeared  to  have  been 
fractured  during  the  endurance  test;  90  per  cent  was  silky,  and  was  the 
part  fractured  by  the  present  test. 


SPECIMENS  FROM   UNBUPTUBED   SHAFTS. 

Ko.  5034. 

OOLD-BOLLED  STEEL. 

Annular  specimen  from  outer  end  of  endurance  shaft  No.  172. 
Tki^r^^i^^^  i  exterior,  ".999. 
^^*"^®*^^^i  interior; -.876. 
Sectional  area,  .181  square  inch. 
Gauged  length,  V. 
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Applied  loads. 

In  gauged  length. 

Bemarks. 

Total. 

Per  square 

Elongation. 

Set. 

Pounds. 
181 
905 
1,810 
2,715 
3.620 
4,525 
5,430 
6,335 
7.240 
8,145 
9,050 
0,412 
9,774 
10,136 
10,498 
10, 679 
10,860 
11,222 
11.584 
11, 946 
12,806 
12,670 
13,032 
18.394 
13,620 
0 

Pounds. 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
45.000 
50,000 
52,000 
54,000 
56,000 
58,000 
59,000 
60,000 
62,000 
64,000 
66,000 

Inch, 

0. 

.0002 
.0003 
.0005 
.0007 
.0009 
.0011 
.0012 
.0013 
.0015 
.0017 
.0018 
.0019 
.0019 
.0021 
.0022 
.0087 
.0130 
.0182 
.0235 

Inch. 
0. 

Initial  load. 

Elaatio  limit. 

Tensile  strength. 
=  26  per  cent. 

68,000              .0310 
70,000              .0410 
72,000              .0540 
74,000              .0760 
75,250    1          .1470 
0           1          .26 

Exterior  diameter,  ".83  =  ".169  reduction. 
Appearance  of  fracture,  silky. 


500  8P£0IM£N8  FBOM  UNBUPTUBED  SHAFTS. 

No.  5035. 
OOLD-BOLLED  STEEL. 

Annular  specimen  ftom  middle  section  of  endurance  shaft  No.  172. 

Diameters  i  ®^*«™r»  "•^^• 
diameters,  |  i^^n^r^  /,  g^g^ 

Sectional  area^  .191  square  inch. 
Gauged  length,  1'^ 


Applied  loads. 

In  ganged  leugth. 

Total. 

Peraquare 
ino^. 

Elongation. 

Set. 

PoimcU. 

191 

965 

1,910 

2,866 

3,820 

4.775 

5,780 

6,686 

7,640 

8,595 

0,550 

9,032 

10,314 

10,696 

11,078 

11,269 

11,460 

11.842 

12,224 

12,606 

12,988 

13,870 

13,752 

14,134 

14,516 

14,898 

0 

Pounds. 
1,000 
6,000 
10,000 
16,000 
20,000 
26,000 
80,000 
35,000 
40,000 
45,000 
50.000 
52,000 
64.000 
56,000 
58,000 
59,000 
60,000 
62.000 
64,000 
66,000 
68.000 
70,000 
72,000 
74,000 
76,000 
78,000 
0 

Inch. 

0. 

.0001 
.0008 
.0006 
.0007 
.0008 
.0009 
.0011 
.0013 
.0015 
.0017 
.0018 
.0019 
.0019 
.0021 

Inch, 
0. 

Initial  load. 

Blastio  limit. 

Tensile  strength. 
=  27  per  cent. 

.0027 
.0050 
.0096 
.0143 
.0196 
.0248 
.0810 
.0400 
.0670 
.0940 
.27 



Exterior  diameter,  ".83  =  ".169  reduction. 
Appearance  of  fracture,  silky. 


SPECIMENS  FROM  UNRUPTURED   SHAFTS. 
No.  5036. 

GOLB-BOLLED  STEEL. 

Annnlar  specimen  firom  outer  end  of  endurance  shaft  No.  173. 

TV.  ^^+^^  )  exterior,  ".998. 
Diameters,  ^.^^^.^^'„ggQ 

Sectional  area,  .189  square  inch. 
Gauged  length,  1". 
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Applied  loads. 

In  gauged  length. 

Bemarka. 

Total. 

Peraqnarci 
inch. 

Elongation. 

Set. 

Pounds. 
180 
945 
1,890 
2,835 
3.780 
4.725 
5.670 
6.615 
7,560 
8.505 
9,450 
9.828 
10.206 
10,584 
10,962 
11,340 
11.  718 
12,006 
12,474 
12,852 
13,230 
13.608 
13,986 
14,364 
14, 742 

Pounds. 
1,000 
5.000 
10.000 
15.000 
20,000 
26.000 
30,000 
85.000 
40.000 
45,090 
50,000 
52,006 
54,000 
56.000 
58,000 
60,000 
62.000 
04.000 
66.000 
68.000 
70,000 
72,000 
74,000 
76.000 
78.000 

Inch. 

0. 
.0001 
.0003 
.0005 
.0006 
.0008 
.0009 
.0011 
.0012 
.0013 
.0015 
.0017 
.0017 
.0018 
.0019 
.0020 
.0031 
.0080 
.0115 
.0158 
.0203 
.0260 
.0346 
.0470 
.0650 
.1370 
.26 

Inch. 
0. 

Initial  load. 

Elaatic  limit. 

Tenaile  atrengtfa. 
=  26  per  cent 

15,060    1        79,686 
0    1                 0 

Exterior  diameter,  ".83  =  'M68  reduction. 
Appearance  of  fracture,  silky. 


502  SPECIMENS  FROM  UNBUPTUBED   SHAFTS. 

Ko.  5037. 

OoLD-BoijjSB  Steel. 

Annular  specimen  from  middle  section  of  endurance  shaft  No.  173. 
™o«.^f^^  J  exterior,  ".d99. 
^^*°^^*^i  interior,  ",870. 
Sectional  area,  .189  square  inch. 
Gauged  length,  V. 


Applied  lottdii. 

In  ganged  length. 

RemarkB. 

Total. 

Per  squaro 
inch. 

Set. 

Pounds. 

189 

946 

1,890 

2,836 

3,780 

4,725 

5.670 

6,615 

7,560 

8,505 

9,450 

9,828 

10,206 

10,584 

10,962 

11,340 

11,  718 

12,096 

12,474 

12,852 

13,230 

13.608 

13,986 

14,364 

14, 742 

14,830 

0 

Pounds. 
1,000 
5.000 
10,000 
16.000 
20,000 
25,000 
80,000 
85,000 
40,000 
45,000 
50,000 
62,000 
54,000 
66,000 
58,000 
60,000 
62,000 
64,000 
66,000 
tf8.000 
70,000 
72,000 
74,000 
76,000 
78,000 
78,470 
0 

Inch. 

0. 
.0001 
.0003 
.0005 
.0007 
.0008 
.0010 
.0011 
.0013 
.0015 
.0017 
.0018 
.0019 
.0019 
.0020 
.0021 
.0026 
.0090 
.0112 
.0162 
.0230 
.0300 
.0400 
.0540 
.0770 
.1100 
.29 

Inch. 
0. 

Initial  load. 



Elaaticlimit. 

Tensile  strength. 
=29  per  cent. 

Exterior  diameter, 
Appearance,  silky. 


'.81='M89  reduction. 


8P£CDi£N8  FROM   UNRUPTURED   SHAFTS. 

No.  5038. 

GOLD-BOLLED   STEEL. 

Annular  specimen  from  outer  end  of  endurance  shaft  Ko.  174. 
,..  _  .^^„  ( exterior,  ".998. 
^^*°^^*^^«'i  interior; -.867. 
Sectional  area,  .192  square  inch. 
Gauged  length,  1". 
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AppUed  loadB. 

In  ganged  length. 

Remarks. 

Total. 

Per  sqriATe 
Inch. 

Elongation. 

Set. 

Poundi. 
102 
060 
1,020 
2,880 
8,840 
4,800 
5,760 
6,720 
7,680 
8,640 
0,600 
0,084 
10,368 
10,752 
11, 136 
11,328 
11,520 
11,004 
12,288 
12,672 
13,056 
13,440 
18,824 

Pounda. 
1,000 
5,000 
10.000 
15,000 
20,000 
26,000 
80,000 
35,000 
40,000 
45.000 
50,000 
52,000 
54,000 
56,000 
58,000 
50,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72.000 

Inch, 

0. 

.0001 
.0002 
.0004 
.0006 
.0006 
.0010 
.0011 
.0012 
.0015 
.0017 
.0018 
.0018 
.0010 
.0020 
.0021 
.0020 
.0066 
.0088 
.0147 
.0173 
.0250 
.0810 
.0435 
.0630 
.1466 
.27 

Inch. 
0. 

Initialload. 

Elaaticlimit. 

Tensile  strength. 
=  27  per  cent. 

14, 208            74, 000 
14.502    ,        76,000 
14,010    1        77,660 

0    !                 0 

Exterior  diameter,  ".83 "=.168  reduction. 
Appearance  of  fracture,  silky. 


504  SPECIMENS  FROM   UNBUPTUEED  SHAFTS. 

No.  6039. 
GOLD-EOLLED   STEEL. 

Annular  Bpecimen  from  middle  section  of  endurance  shaft  No.  174. 
Diameters  i  ^^erior,  ".999. 
IJiameters,  |  interior,  ".872. 

Sectional  area,  .187  square  inch. 
Gauged  length,  1". 


AppUed  loads. 

In  ganged  length. 

Total. 

Per  aqnare 
luck. 

Elongation. 

Set. 

Remarks. 

PoundM. 
187 
035 
1,870 
2,805 
3,740 
4,675 
5,610 
6,545 
7,480 
8,415 
9,350 
9,724 
10,098 
10,472 
10.846 
11,220 
11.594 
11,968 
12,342 
12,716 
13,090 
13.484 
13,838 
14.212 
14,586 
14,720 
0 

Pounds. 
1,000 
5.000 
10,000 
15,000 
20,000 
25,000 
80,000 
85.000 
40,000 
45.000 
50,000 
52,000 
54,000 
66,000 
58,000 
60,000 
62,000 
64,000 
68.000 
68,000 
70,000 
72,000 
74,000 
76.000 
78,000 
78,720 
0 

Inch. 

0. 

.0001 
.0002 
.0004 
.0006 
.0008 
.0009 
.0011 
.0012 
.0014 
.0016 
.0016 
.0017 
.0018 
.0019 
.0021 
.0048 
.0075 
.0100 
.0150 
.0195 
.0240 
.0315 
.0440 
.0600 
.1200 
.22 

Inch. 
0. 

Initial  load. 

Elastic  limit. 

1 

1 

Tensile  strength. 
=  22  per  cent. 

Exterior  diameter,  ^*M  =  ".149  itsduotion. 
Appearance  of  fracture,  silky. 


SPECIMENS   FROM   UNSUPTUBED   SHAFTS. 
No.  5040. 
GoiiD-BoLiiED  Steel. 
Annular  specimen  from  outer  end  of  endurance  shaft  No.  175. 

»^«««.  SUSP'S 

Sectional  area,  .191  square  inch. 
Gauged  length,  1". 
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Applied  loads. 

In  gauged  length. 

Kemarks. 

Total. 

Per  aqoare 

Elongation. 

Set. 

Pounds. 
191 
965 
1,910 
2,866 
3,820 
4,775 
5.730 
6,685 
7,640 
8,596 
9,550 
9,932 
10,314 
10,696 

Pounds. 
1,000 
6,000 
10,000 
15,000 
20,000 
26,000 
30,000 
85,000 
40,000 
45,000 
50.000 
52,000 
64,000 
56.000 

Inch. 

0. 

.0001 
.0002 
.0003 
.0005 
.0007 
.0009 
.0010 
.0011 
.0013 
.0015 
.0016 
.0017 
.0018 
.0019 
.0020 
.0061 
.0104 
.0156 
.0220 
.0290 
.0396 
.0490 
.0800 

Inch. 

0. 

Initial  load. 

Elaatic  limit 

Tensile  strength. 
=  28  per  cent. 

11,078            58,000 
11,279            69.000 
11,460     .        60.000 

11,842 
12,224 
12,606 
12,088 
13, 370 
13,752. 
14,134 
14,200 
0 

62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
74,350 
0 

.28 

Exterior  diameter,  ".82=".179  reduction. 
Appearance  of  fracture,  silky. 


506  SPECIMENS   FROM   UNRUPTURED  SHAFTS. 

No.  5041. 
COLD-KOLLED   STEEL,. 

Annular  specimen  from  middle  section  of  endurance  shaft  No.  175. 
rfci«^-.f^^c.  5  exterior,  ".999. 
^^*^^^«'i  interior;  ".867. 
Sectional  area,  .193  square  inch. 
Gauged  length,  1". 


Applied  loads. 

In  ganged  length. 

Total. 

Per  square 
ino^. 

Elongation. 

Set. 

Remarks. 

Poundt. 
193 
9(15 
1,930 
2,895 
3.860 
4,825 
6.790 
6,755 
7,720 
8,685 
9,650 
10,036 
10,422 
10,808 
11.194 
11,580 
11,966 
12,352 
12.738 
13,124 
13,510 
13,896 
14,282 
14,520 
0 

Pounds.    1      Inch. 

1,000            0. 

5,000              .0001 
10.000              .0003 
15,000    '          .0005 
20,000              .0007 
25,000              .0009 
30. 000              . 0011 
35,000              .0012 
40.000              .0013 
45,000    '          -0016 

Inch. 
0. 

Initial  load. 

Elastic  limit 

Tensile  strength. 
=  24  per  cent. 

50,000 
52,000 
54,000 
56,000 

.0018 
.0019 
.0020 

.0030 

58,000              .0051 
60,000    ,          .0080 
62, 000              .  0121 
64,000              .0150 
66, 000    '         -  0105 

68.000 
70,000 
72,000 
74,000 
76.230 
0 

.0265 
.0349 
.0470 
.0720 

.24 

Exterior  diameter,  ".83  =  ".169  reduction. 
Appearance  of  fracture,  silky. 


SPECIMENS   FROM   RUPTURED   SHAFTS. 
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AVHULAB  TENSION  SPECIMENS  PBOM  RUPTUBED  ENDURANCE 

SHAPTS. 

No.  6053. 

Cold-Drawn  Steel. 

Annalar  specimen  from  outer  end  of  endurance  shaft  No.  186. 

Diameters  I  ^^^^^^^^  "•^^7- 
diameters,  |  i^j^erior,  ".900. 

Sectional  area,  .145  square  inch. 
Gauged  length,  1". 


Applied  loada. 

In  ganged  length. 

BemarkB. 

Total. 

Per  Bqaare 
.  incn. 

Elongation. 

Set. 

PoundM. 
145 
.   725 
1,450 
2,175 
2,900 
3,625 
4,350 
5,075 
5.800 
6,525 
7,250 
7,540 
7,830 
8,120 
8,410 
8,700 
8,990 
9.280 
9,570 
9,860 
10,150 
10,  440 
10,  730 
11,020 
11,310 
11,600 
11,890 
12,180 
12,470 
12,600 
0 

Pound«. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
85,000 
40,000 
45,000 
50,000 
62,000 
54,000 
56,000 
68,000 
60,000 
62,000 
64,000 
66,000 
68.000 
70,000 
72,000 
74.  (KX) 
76,000 
78,000 
80,000 
82,000 
84.000 
86,000 
86,900 
0 

Inch. 

0. 

.0001 
.0003 
.0004 
.0006 
.0008 
.0010 
.0011 
.0012 
.0014 
.0016 
.0016 
.0017 
.0019 
.0020 
.0020 

Inch, 
0. 

Initial  load. 

Elastic  limit. 

Tensile  strength. 
=  26  per  cent. 

■**6: 



.0021 
.0023 

.0026 
.0029 
.0034 
.0041 

.0040 

.0061 
.0090 
.0140 
•    .0200 
.0300 
.0510 

.1100 
.26 

Exterior  diameter,  ".84=".157  reduction. 
Appearance  of  fracture,  silky. 


508  SPECIMENS  PROM   RUPTURED   SHAFTS. 

No.  5042. 
COLD-BOLLED   STEEL. 

Annular  specimen  from  outer  end  of  endurance  shaft  No.  179. 
rfc;««.^^^««  (  exterior,  ".998. 
Diameters,  j  interior,' -.900. 
Sectional  area,  .146  square  inch. 
Gauged  length,  l'^ 


Applied  loads.       j      In  ganged  length. 

1 

Kemarkt. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Poundt, 
146 
730 
1,460 
2.190 
2,920 
3,650 
4,380 
5,110 
5,840 
0.570 
7.300 
7.592 
7.884 
8,176 
8.468 
8,760 
9,052 
9,344 
9.636 
9.928 
10.220 
10, 512 
10.804 
11.096 
11,388 
0 

Poundt. 
1,000 
5,000 
10,000 
15,000 
20,000 
25.000 
30.000 
35,000 
40.000 
45.000 
60,000 
62.000 
54.000 
66,000 
58,000 
60,000 
62,000 
64,000 
66.000 
68.000 
70,000 
72,000 
74,000 
76,000 
78,000 
0 

Inch. 

0. 
.0001 
.0002 
.0005 
.0007 
.0008 
.0009 
.0011 
.0013 
.0015 
.0016 

Inch. 
0. 

Initial  load. 

Elaatic  Umlt 

Tensile  strength. 
=  26  per  cent. 

.0016 
.0017 



.0018 
.0019 
.0019 
.0021 
.0050 
.0078 
.0127 
.0165 
.0238 
.0330 

............ 

.0480 
.0930 
.26 

1 

Exterior  diameter,  ".84  =  ".168  reduction. 
Appearance  of  fracture,  silky. 


SPECIMENS  FROM   RUPTURED  SHAFTS.  509 

No  6043. 
COLD-EOLLBD  STBEL. 

Annolar  specimen  ttom  middle  sectiou  of  endurauce  shaft  No.  179. 

Diameters  J  ?^*^^^^%';-^^- 
o,  I  lu^j^^j^  ".900. 

Sectional  area,  .146  square  inch. 
Gauged  length,  V. 


Applied  loAdfl. 

In  ganged  length. 

Remarks. 

Total. 

Per  aqnare 

Elongation. 

Set. 

Pounds. 
140 
730 
1,460 
2,100 
2,020 
3,050 
4,380 
5,110 
5.840 
6.570 
7,300 
7,502 
7,884 
8,176 
8,468 
8,760 
0,052 
0,344 
0,636 
0.028 
10,220 
10,512 
10,804 
11.006 
11,388 
11,610 
0 

Poundt. 
1,000 
5,000 
10,000 
15,000 
20,000 
25.000 
80,000 
35,000 
40,000 

Inch. 

0. 

.0001 
.0003 
.0005 
.0007 
.0000 
.0011 
.0012 
.001& 

Inch. 
0. 

Initial  load. 

Elaatic  limit. 

Tensile  strength. 
=  27  per  cent. 

45, 000              -  0017 

50,000 
52,000 
54,000 
56.000 
68,000 
60.000 
62,000 
64,000 
66,000 
68.000 
70,000 
72.000 
74,000 
76,000 
78,000 
70,520 
0 

.0019 
.0019 
.0020 
.0021 
.0022 
.0024 
.0033 
.0060 
.0008 
.0130 
.0101 
.0256 
.0348 
.0510 
.0720 
.1300 
.27 

Exterior  diameter,  ''.84  =  ".158  reduction. 
Appearance  of  f5racture,  silky. 


510  SPECIMENS  FBOM   BUPTURED   SHAFTS. 

No.  5044. 

CoLD-RoLLED  Stbel  (annealed  1032o  F.). 

Annular  specimen  from  outer  end  of  endurance  shaft  No.  180. 
T^;„«,^f^^o  J  exterior,  ".998. 
Diameters,  \  interior/ ".900. 

Sectional  area,  .146  square  inch. 
Gauged  length,  1". 


AppUed  loads. 

In  gauged  length. 

Bemarka. 

ToUl. 

Per  aqnare 

Elongation. 

Set. 

Pounds. 
140 
730 
1,400 
2,190 
2,920 
3,050 
4,380 
5,110 
5.840 
6,570 
7.800 
7,592 
7,884 
8.030 
8,176 
8.408 
8.700 
9,052 
9,344 
9,636 
9.928 
10,220 
10, 512 
10,804 
11,080 
0 

Pounds. 
1.000 
5.000 
10,000 
15,000 
20,000 
25,000 
30,000 
85,000 
40,000 
45,000 
50.000 
52.000 
54,000 
56,000 
56,000 
58,000 
60,000 
02,000 
04,000 
00,000 
08,000 
70,000 
72.000 
74,000 
75,890 
0 

Inch. 

0. 

.0001 
.0003 
.0000 
.0007 
.0009 
.0011 
.0012 
.0013 
.0015 
.0018 
.0018 
.0019 
.0020 
.0020 
.0038 
.0058 
.0170 
.0190 
.0258 
.0315 
.0430 
.0550 
.0768 
.1550 
.32 

Inch. 
0. 

Initial  load. 
Elaatio  limit. 

1 

Tenaile  strongth. 
=  32  per  cent. 

Exterior  diameter,  ".81  =  ".188  reduction. 
Appearance  of  fracture^  silky. 


SPECIMENS  PROM  RUPTURED   SHAFTS.  511 

No.  6046. 

Coi:i)-RoLLED  Steel  (annealed  1032o  F.). 

Annnlar  specimen  from  middle  section  of  endurance  shaft  No.  180. 

T^;o«,^f^^o  i  exterior,  ".998. 
Diameters,  j.^^^.^^\,  3^^ 

Sectional  area,  .146  square  inch. 
Gauged  length,  1". 


Applied  loads. 

In  ganged  length. 

Kemarkii. 

Total. 

Por  aqnare 
Inc^. 

Elongation. 

Set. 

Potmds. 
146 
730 
1,460 
2,100 
2,020 
8,650 
4,380 
6,110 
5,840 
6,570 
7,300 
7,602 
7,884 
8,176 
8.468 
8,614 
8,760 
0,052 
0,344 
0,636 
0,028 
10,220 
10,512 
10,804 
0 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30.000 
35,000 
40,000 
45,000 
50,000 
52,000 
54,000 
56,000 
58,000 
50,000 
60,000 
62,000 
64,000 
66,000 
68.000 
70,000 
72,000 
74,000 
0 

Inch, 
0. 
.0001 

Inch. 
0. 

InitlAlload. 

Elaatio  limit. 

Tensile  strength. 
=  32  per  cent. 

.0002 
.0004 
.0006 
.0008 
.0010 
.0011 
.0013 
.0015 
.0017 
.0018 

.0019 
.0019 
.0020 
.0022 
.0141 
.0169 
.0252 
.0315 
.0400 
.0550 
.0730 
.1400 
.82 

Exterior  diameter,  ''.80  =  ".198  reduction. 
Appearance  of  fracture,  silky. 
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SPECIMENS   FROM   RUPTURED   SHAFTS. 

No.  5046. 

Cold-Rolled  Stbbl  (annealed  ^45^  F.). 


Annular  specimen  from  oater  end  of  endurance  shaft  Ko.  181. 

".999. 

''.900. 
Sectional  area,  .148  square  inch. 
Gauged  length,  V\ 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  sqnare 
inch. 

Elongation. 

Set. 

Pounds. 

148 

740 

1.480 

2,220 

2.960 

3.700 

4,440 

5.180 

5,920 

6,660 

7.400 

7.696 

7.992 

8,288 

8,584 

8.880 

9.176 

9,472 

9.768 

10,064 

10.360 

10,656 

10.952 

11.248 

11, 410 

0 

Pounds. 
1.000 
5,000 
10,000 
15.000 
20.000 
25.000 
30.000 
35.000 
40.000 
45.000 
50.000 
52.000 
54.000 
56,000 
58.000 
60,000 
62,000 
64.000 
66,000 
68,000 
70,000 
72,000 
74.000 
76.000 
77.090 
0 

Inoh. 

0. 

.0001 
.0003 
.0005 
.0007 
.0009 
.0010 
.0011 
.0014 
.0016 
.0018 
.0018 
.0019 
.0019 
.0020 
.0021 
.0029 
.0127 
.0200 
.0260 
.0350 
.0470 
.0600 
.0920 
.1450 
.82 

Inch. 
0. 

Initial  load. 



Elastio  limit. 

Tensile  strength. 
=  82  per  cent. 

Exterior  diameter,  ".82  =  ".179  reduction. 
Appearance-of  fracture,  silky. 


SPECIMENS  FROM  RUPTURED  SHAFTS.  513 

No.  5047. 
OoLD-BoiXED  Steel  (annealed  645^  F.). 
Annnlar  specimen  ftom  middle  sectiou  of  endurance  shaft  No.  181. 

Sectional  area,  .148  sqaare  inch. 
Gauged  length,  1'^ 


Applied  loAda. 

In  gauged  length. 

BemATks. 

ToUl. 

Per  Bqnare 

Set. 

Pounds, 
148 
740 
1.480 
2,220 
2,960 
3,700 
4,440 
5,180 
5.020 
6,660 
7,400 
7.606 
7,992 
8,283 
8,584 
8,880 
0,176 
9,472 
9,768 
10,064 
10.360 
10,656 
10,952 
11,200 
0 

Pounds. 
1,000 
5,000 
10.000 
15.000 
20.000 
25,000 
30,000 
85,000 
40,000 
45,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
75,680 
0 

Inch, 

0. 

.0001 
.0003 
.0004 
.0007 
.0009 
.0010 
.0011 
.0013 
.0015 
.0017 
.0018 
.0019 
.0020 
.0020 
.0021 
.0120 
.0160 
.0210 
.0280 
.0380 
.0520 
.0730 
.1470 
.81 

Inch. 
0. 

Initial  load. 

ElastioUmit. 

Tensile  strength. 
=  81  per  cent. 

0. 

Exterior  diameter,  ".81='M89  reduction. 
Api)earance  of  fracture,  silky. 

H.  Doc.  373 33 


514  SPECIMENS   FROM   RUPTURED   SHAFTS. 

Ifo.  6048. 
CoLD-KoLLED  Steel  (annealed  l,800o  P.). 

Annular  specimen  from  outer  end  of  endurance  shaft  No.  182. 

Diameters,  I  ?^^^3<>^^/^^• 
'  \  interior,  ".900. 

Sectional  area,  .146  square  inch. 

Gauged  length,  1''. 


Applied  loads. 

In  ganged  length. 

Total. 

Per  sqnare 
inch. 

Elongation. 

Set. 

Remarka. 

Poundt. 
146 
730 
1.460 
2,190 
2,920 
3,650 
4,380 
5,110 
5,840 
5,986 
6,132 
6,278 
6.424 
6,570 
6.716 
7,008 
7,300 
7,692 
7.884 
8,176 
8,468 
8,760 
9,040 
0 

Pounds. 
1,000 
5.000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
41.000 
42,000 
43,000 
44,000 
45,000 
46,000 
48,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
61,920 
0 

Inch. 

0. 

.0001 
.0002 
.0004 
.0006 
.0008 
.0010 
.0011 
.0012 
.0105 
.0160 
.0205 
.0221 
.0260 
.0285 
.0365 
.0420 
.0550 
.0630 
.0790 
.0930 
.1220 
.2240 
.44 

Inch. 
0. 

Initial  load. 

ElARtio  limit. 

Tensfle  strength. 
=44  per  cent. 

Exterior  diameter,  ".75=".248  reduction. 
Appearance  of  fracture,  silky. 


SPECIMENS  FROM  RUPTURED  SHAFTS.  515 

No.  5049. 
CoLD-BoLLED  Steel  (annealed  1,800°  F.). 

Annular  specimen  from  middle  section  of  endurance  shaft  No.  182. 

Diameters  i  ®^^®"or,  ".997. 
iJiameters,  |  j^^rior,  ".900. 

Sectional  area,  .145  square  inch. 
Gauged  length,  1". 


AppUed  loads. 

In  gauged  length. 

Total. 

Per  square 
Inch. 

Elongation. 

Sot. 

Remarks.                                   | 

Pounds. 
145 
725 
1,450 
2,175 
2,900 
3,625 
4,350 
6,075 
5,800 
5,045 
6,090 
6,235 
6,380 
6,525 
6,670 
6,815 
6,960 
7,105 
7.250 
7,395 
7,540 
7,685 
7,8.10 
7,975 
8.120 
8,410 
8,700 
8,990 
9,280 
9,570 
9,860 
10, 150 
10, 440 
10,620 
0 

Pounds. 
1.000 
5.000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50.000 
51,000 
52,000 
53,000 
54,000 
55,000 
56.000 
68,000 
60,000 
62.000 
64,000 
66,000 
08,000 
70,000 
72,000 
73,240 
0 

Inch. 

0. 

.0001 
.0003 
.0005 
.0007 
.0009 
.0010 
.0012 
.0014 
.0014 
.0015 
.0016 
.0016 
.0017 
.0019 
.0019 
.0020 
.0024 
.0028 
.0035 
.0040 

Jneh. 
0. 

Initial  load. 

- 

0. 

Elastic  limit. 

=33  per  cent. 

.0047 
.0053 
.0065 
.0092 

.0123 
.0163 
.0206 
.0268 
.0349 
.0400 
.0526 
.0762 
.1360 
.33 

Exterior  diameter,  ".80=".197  reduction. 
Appearance  of  fracture,  silky. 


516  SPECIMENS  FROM  BUPTURED  SHAFTS. 

1(0.5050. 
GoLD-BoLLED  SxEEL  (annealed  l,370o  F.). 
Annular  specimen  from  outer  end  of  endurance  shaft  No.  183. 


ri.  ^  .^^„  (  exterior,  ".999. 
^**^^^^^i  interior; -.900. 
Sectional  area,  .148  square  inch. 
Gauged  length,  1". 


AppUed  loads. 

In  gauged  length. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Kemarkii.                                   1 

Pounds. 
148 
740 
1,480 
2,220 
2,060 
8,700 
4.440 
5,180 
6,020 
6.660 
7,400 
7,548 
7.606 
7,8U 
7,002 
8,140 
8,288 
8,436 
8,584 
8,732 
8,880 
0,176 
0.472 
0,768 
10,064 
10,360 
11,840 
0 

Pounds, 
1.000 
5,000 
10,000 
15,000 
90.000 
25,000 
80,000 
86,000 
40,000 
45,000 
60,000 
61.000 
52,000 
63,000 
54,000 
55,000 
66,000 
67,000 
68,000 
50,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
70, 810 
0 

Inch. 

0. 

.0001 
.0003 
.0006 
.0007 
.0008 
.0010 
.0011 

Inch. 
0. 

Initial  load. 
Elaatio  limit 

.0018 
.0016 
.0018 

0. 

.0018 
.0010 
.0010 

.0020 
.0020 
.0028 
.0100 
.0221 
.0238 
.0281 

.0360 
.0480 
.0567 
.0770 
.1100 
.1600 
.32 

=32  per  cent. 



Exterior  diameter,  ".81  =  'M89  reduction. 
Appearance  of  fracture,  silky. 


SPECIMENS   FROM   RUPTURED   SHAFTS.  517 

^O.  6051. 
OoLD-EoLLED  Steel  (annealed,  l,370o  F.). 

Annular  specimen  from  middle  section  of  endurance  shaft  No.  183. 

Diameters,  I  ?^*^^^^^/^^^• 
o,  ^  jn^riQi.^  ".900. 

Sectional  area,  .146  square  inch. 
Gauged  length,  V, 


Applied  loads. 

In  ffaaged  length. 

Bemorlcs. 

Totol. 

Persouare 
inch. 

Elongation. 

Set. 

Poundt. 
146 
730 
1,460 
2,190 
2,920 
8,650 
4,380 
5,110 
5,840 
6,670 
7,300 
7.446 
7,592 
7,738 
7.884 
8,030 
8,176 
8,322 
8,468 
8,614 
8,760 
9,052 
9,344 
9.636 
9,928 
10,220 
0 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25.000 
30,000 
85,000 
40,000 
45,000 
50,000 
51.000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
59,000 
60,000 
62,000 
64,000 
66,000 
68.000 
70,000 
0 

Inth. 

0. 

.0001 
.0002 
.0004 
.0006 
.0008 
.0009 
.0011 
.0012 
.0014 
.0020 
.0021 
.0024 
.0029 
.0090 
.0150 
.0210 
.0253 
.0268 
.0278 
.0311 
.0430 
.0560 
.0680 
.0850 
.1540 
.37 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

.0004 

Tensile  strength. 
=37  per  cent. 

Exterior  diameter,  ".79  =  ".208  reduction. 
Appearance  of  fracture,  silky. 


518  SPECIMENS  FROM  BUPTUBED   SHAFTS. 

No.  5052. 
CoLD-RoLLBD  Stbel.  (annealed,  l,375o  F.). 
Annular  specimen  from  outer  end  of  endurance  shaft  No.  184. 

D>.M«et.,j-S;"S: 

Sectional  area,  .148  square  inch. 
Gauged  length,  1". 


Applied  loads. 

In  gauged  length. 



Total. 

Per  Rqnare 
inch. 

Elongation.  1        Set. 

Bemarkii.                                   i 

round*. 
148 
740 
1,480 
2,220 
2,960 
3,700 
4.440 
5.180 
5,920 
6.660 
7.400 
8,140 
8.288 
8,436 
8,584 
8,732 

8,880 

9,176 
9,472 
9.768 
10,064 
10,360 
10.656 
10,952 
11.190 
0 

Pounds. 
1.000 
5,000 
10.000 
15.000 
20,000 
25,000 
30,000 
35,000 
40.000 
45,000 
50.000 
55,000 
56.000 
57,000 
58,000 
59.000 

60.000 

62,000 
64.000 
66,000 
68,000 
70.000 
72.000 
74.000 
75. 610 
0 

Inch. 
0. 
.0001 
.0003 
.0005 
.0007 
.0008 
.0010 
.0011 
.0013 
.0015 
.0016 
.0018 
.0019 
.0019 
.0019 
.0020 
(       . 0021 
\       .0055 
.0143 
.0186 
.0267 
.0293 
0455 
.0530 
.0760 
.1530 
.32 

Inch. 
0. 

Initial  load. 

Elastic  limit. 

Tensile  strength. 
—  32  per  cent. 

0. 

Exterior  diameter,  ".82  =  ".179  reduction. 
Appearance  of  fracture,  silky. 


SPECIMENS  FBOM   BUPTUBED   SHAFTS. 
No.  5054. 


519 


Cold-Rolled  Steel  (aunealed,  l,783o  F.). 

Annular  specimen  from  outer  end  of  endurance  shaft  No.  185. 

Tfc;«,«^+^^«  $  exterior,  ".997. 
^Diameters,  {.^^^.^^',,373 

Sectional  area,  .175  square  inch. 
Gauged  length,  1". 


AppUed  loads. 

In  ganged  length. 

Bemarks. 

Total. 

Poraqnaie 
inch. 

Elongation. 

Set. 

Poundt. 

175 

875 

1,750 

2,625 

8,500 

4,375 

5,260 

6,125 

7,000 

7,876 

8,750 

9,100 

9,460 

9,800 

10,150 

10,500 

10,850 

11,200 

11,550 

11,900 

12,120 

0 

Poundt. 
1,000 
6,000 
10,000 
15,000 
20,000 
25.000 
30.000 
35,000 
40,000 
45,000 
60,000 
52,000 
54,000 
56.000 
58.000 
60,000 
62,000 
64,000 
66,000 
68,000 
68,260 
0 

Inch. 

0. 

.0001 
.0001 
.0003 
.0005 
.0007 
.0009 
.0010 
.0012 
.0013 
.0015 
.0050 
.0145 
.0100 
.0235 

!0404 
.0540 
.0670 
.1005 
.1670 
.84 

Inch. 
0. 

Initial  load. 

Eiaeticlimit. 

Tensile  strength. 
=34  per  cent. 



Exterior  diameter,  ".80  =  ".197  reduction. 
Appearance  of  fracture,  silky. 


No.  5055. 

Cold-Rolled  Steel  (annealed,  1,785©  F.). 

Annular  specimen  from  middle  section  of  endurance  shaft  No.  185. 
T^;ot«^f^^a  5  exterior,  ".998. 
^^^"'^^^^'i  interior/ ".873. 
Sectional  area,  .184  square  inch. 

Tensile  strength,  12,640  pounds=68,700  i)ounds  per  square  inch. 

Appearance  of  fracture,  silky. 
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SYNOPSIS  OF  RECORD  OF  ENDURANCE  SHAFTS  AND  ANNULAR  SPECI- 
MENS TAKEN  THEREFROM, 

COLD-ROLLED  STEEL  SHAFTS. 

TENSILE  SPECIMENS  FROM  UNBUPTUKED  SHAFTS. 


EDdoTMioe  record. 

Tensile  record  of  annular  speci- 
mens from— 

Oainorlossof 
men. 

Kemarks. 

No. 

of 

test. 

Fiber 
stress 

per 
square 
inch. 

Number 
of  rota- 
tion. 

Oaterendof 
shaft. 

Middle  of  shaft. 

Oidn. 

Loss. 

No.  of 
test. 

Tensile 
strength 

per 
square 
liioh. 

No.  of 
test. 

Tensile 
strength 

per 
square 
inch. 

172 
173 
174 
175 
164 
166 

167 
160 

Pounds. 
45.000 
45,000 
45,000 
45.000 
56,000 
55.000 

55,000 
65,000 

60,200 
60,000 
60.000 
60,000 
60.000 
50,000 

50,000 
40,000 

6034 
6036 
5038 
5040 
6027 
5020 

6081 
5082 

Pounds. 
75,250 
70,680 
77,660 
74,860 
78,110 
80,220 

80,220 
70,560 

6085 
6037 
6039 
5041 
5028 
5030 

6031a 
5033 

Pounds. 
78,000 
78,470 
78,720 
75,230 
78,000 
60,000 

40,000 
70.000 

Pounds. 
2,750 

"iooo* 

880 

Pounds. 

'  iliiii 
*  "iio* 

20,220 

40,220 
0,650 

Incipient  cracks  be- 
gan during  endur- 
ance test. 

Do. 

Do. 

TENSILE  SPECIMENS  FBOM  BUPTUBED  SHAFT. 


185 

40,000 

238,880 

5054 

69,260 

5055 

68,700 

560 

Annealed,  l,783o  F. 

TENSILE  SPECIMENS  FBOM  SHAFTS  LOADED  ON  DOUBLE  BEABINGS  AT  MIDDLE. 


179 
180 
181 
182 
183 
184 
186 

40,000 
40,000 
40,000 
40,000 
40,000 
40,000 
40,000 

857,400 
211,000 
234,300 
102,000 
104,000 
343,200 
838,200 

5042 
5044 
5046 
6048 
5050 
5062 
5053 

78,000 
75,880 
77.000 
61,020 
70, 810 
75,610 
86,000 

5043 
5015 
6047 
6049 
6051 

79,520 
74,000 
75,680 
73.240 
70,000 

1,520 
'ii,'320 

"i.'sio" 

1,410 

"sio' 

Annealed,  l,032o  F. 
Annealed,  645o  F. 

Annealed,  l,370o  F. 
Annealed,  l,375o  F. 
Cold-drawn  steel. 

VULCANIZED  INDIA  RUBBER 

FOR 

UNITED  STATES  GEOLOGICAL  STJRTET. 


523 


yULCA:NIZ£I>   INDIA  BUBBEB. 

Compression  Tests. 

Form  of  apecimena. 
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No.  6876. 
Marks,  No.  1. 

Contains  1^  oanoes  sulphur  x>er  pound  of  pure  rubber. 
Weight  of  specimen,  85.4300  grammes. 
Length,  2'M95. 
Diameter,  1".766. 
Ends  of  specimen  greased. 


Middle  dlMneten. 

Applied 
loads. 

Length. 

Totol 

oompres- 

aion. 

Bemarkfl. 

YeriicAl. 

Horison- 
tal. 

Pounda. 

Inehea, 

Inch, 

Inchea. 

InthM. 

5 

2.182 

.018 

1.757 

1.766 

Temperature  of  room,  W^o  F. 

10 

2.172 

.028 

1.762 

1.763 

ao 

2.110 

.086 

1.788 

1.790 

Remained  under  stress  1  lionr. 

80 

2.0I» 

.126 

1.806 

1.806 

40 

2.040 

.146 

1.818 

1.820 

50 

2.012 

.188 

1.833 

1.836 

Bested  withoat  load  3  hours. 

70 

1.018 

.277 

1.876 

1.882 

90 

1.870 

.825 

1.808 

1.906 

Temperatare  of  room,  68o  F. 

110 

1.820 

.376 

1.926 

1.928 

180 

1.781 

.464 

1.976 

1.982 

150 

1.701 

.404 

1.088 

1.996 

0 

2.103 

.002 

1.757 

Rested  10  hours. 

150 

5     1.780 
>    1.780 

.406 
.466 

L978 
1.979 

"i.'iii" 

L984 

Temperature  of  room,  O?^  F. 
After  13  minutes. 

200 

1.034 

.661 

2.036 

2.040 

250 

1.587 

.668 

2.098 

2.106 

300 

1.467 

.788 

2.154 

2.168 

400 

1.326 

.870 

Turned  over,  the  axis  of  the  specimen 
changing  to  a  position  at  right  angles  to 
the  direction  of  applied  pressure. 

Removed  from  machine  and  ends  greased. 

400 

1.820 

.869 

2.267 

2.205 

Turned  over. 

500 

Specimen  turned  before  reading  could  be 

500 

1.233 

.062 

2.365 

2.355 

Grease  wiped  off  ends. 
Specimen  turned  over. 

000 

0 

"i'ioe" 

"""o.* 
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VULCANIZED  INDIA  RUBBER. 
No.  5877. 


Marks,  No.  5. 

OontainB  2  ounces  sulphnr  per  pound  of  pure  rubber. 

Length,  2'M66. 

Tk;««,«*«««  i  1".758  maximum. 

^^*"^®*®^ir'.726  minimum. 

Ends  greased. 


Applied 
loadfl. 

Leanth. 

Total 
compres- 
sion. 

Middle  dlAmeiers. 

VertlcaL 

Horlson- 
t»l. 

Bemsrks. 

Pounds. 
20 
50 
100 
150 
200 
250 
300 
400 

500 

Inches, 
2.060 
1.943 
1.758 
1.622 
1.478 
1.376 
1.301 
1.157 

Inch. 
.096 
.213 
.398 
.534 
.678 
.780 
.855 
.999 

Inches. 
1.792 
1.846 
1.941 
2.024 
2.118 
2.196 
2.260 
2.402 

Inches. 
1.792 
1.847 
1.942 
2.023 
2.116 
2.194 
2.257 
2.388 

Tempenture  of  room,  70°  F. 

Bnd  dlsmeters  smaller,  little  bulged. 

No.  6880. 

Marks,  No.  6. 

Contains  2  ounces  sulphur  per  pound  of  pure  rubber. 

Length,  1".102. 

T^s„.«^*«~.  ( 1".745  vertical. 
Diameters,  |  y,.j^g  horizontal. 


loads. 

Length. 

Total 

oompres* 

slon. 

Middle  diameters. 

VertioaL 

Horison- 
tal. 

Bomarks. 

Pounds. 
50 
100 
200 
400 
600 
800 

1,000 

2,000 

0 

0 

0 

Inches. 
.995 
.905 
.778 
.606 
.490 
.416 

.375 

.277 

1.091 

1.099 

1.099 

Inch. 
.107 
.197 
.324 
.496 
.612 
.686 

.727 
.825 
.011 
.003 

Inches. 
1.842 

Inches. 
1.812 

Shc^ 

\ 

v^ 

Length  after  3  days  16  hours'  rest. 
Lnnffth  after  10  di^v«*  ««•! 

.^» 

i 

VULCANIZED   INDIA  RUBBER. 

No.  6881. 

Marks,  No.  7. 

Contains  1 J  oances  sulphur  per  pound  of  pure  rubber. 

Length,  ".992. 

1".761  vertical. 
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Diameters  i  ^"'^^^  vertical. 
iJiameters,  |  j,,^^^  horizontal. 


Applied 
loada. 

Length. 

Total 

oompres- 

sion. 

Middle  diameters. 

Semarkfl. 

Vertical. 

Hori- 
sontal. 

Pound*. 

50 

100 

200 

400 

600 

800 

1.000 

2,000 

0 

0 

Ineh. 
.932 
.872 
.770 
.630 
.541 
.473 
.421 
.806 
.987 
.992 

Ineh. 
.060 
.120 
.222 
.362 
.451 
.519 
.571 
.684 

Inches. 
1.814 
1.876 
1.993 
2.214 

Inches. 
1.817 
1.872 
1.088 
2.200 

Speoimen  distorted. 
Length  after  5  days'  rest. 

Tension  Tests. 

Form  of  epeoimetu. 

11%"    


14' 


f 


Gauged 
length. 


a 


l,2ctLccnv. 


No.  6878. 

Mark,  B. 

Contains  1^  ounces  sulphur  per  pound  of  pure  rubber. 

Diameter,  ".765. 

Gauged  length,  3''.96. 


Applied 
loads. 

Ganged 
length. 

Total 
elonga- 
tion. 

Middle  diameters. 

Bemarks. 

Vertical. 

Horizon- 
tal. 

PoundM. 
10 
20 
26 

(a) 

0 

Inches. 
6.63 
10.00 
17.87 

Inches. 
1.67 
6.04 
8.41 

Inch, 
.633 
.472 
.424 

Ineh. 
.688 
.478 
.429 

Temperature  of  room,  73°  P. 

Ruhber  fractured  near  bead,  at  end  of 

cloth  Oiling. 
Immediate  length  after  Aractnre. 

4.16 

.19 

a  Between  26  and  30. 
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VULCANIZED   INDIA  BUBBEB. 
TSo.  5879. 


Mark,  A. 

Contains  2  oances  sulphnr  per  ponnd  of  pare  rubber. 

n,o«.^f^..o  i  "-745  vertical. 

^^^^^^^«'i  ".760  horizontal. 

Gauged  length  3".96. 


Applied 
loada. 

Ganged 
length. 

Total 
elonga- 
tion. 

Middle  diameters. 

! 
Bemarka. 

Vertical. 

Hori- 
sontal. 

Pounds. 
5 
10 
16 
20 
25 
80 
35 
40 
45 
50 

0 
0 

4.33 
4.90 
5.35 
6.61 
7.74 
9.20 
10.72 
12.88 
13.68 
15.56 

4.20 
4.01 

Inehe*. 

.38 

.05 

1.40 

2.66 

8.79 

6.25 

6.77 

8.43 

9.73 

11.61 

.25 
.06 

Ineh. 
.716 
.674 
.641 
.575 
.581 
.487 
.452 
.423 
.400 
.877 

Ineh. 
.717 
.677 
.648 
.583 
.637 
.492 
.456 
.426 
.404 
.380 

Temperatara  of  room,  ISP  F. 

Teat  diaeontinned. 

Immediate  set. 

After  one-half  boor  net. 

No.  6882. 

Mark,  0. 

Contains  1^  oances  sulphur  per  pound  of  pure  rubber. 

Diameters,  ^'/I2*r^^^^*^:i 
'  (  ".764  horizontal. 

Gauged  length,  3".62. 


1 

Middle  diameters. 

Applied 
loads. 

Ganged 
length. 

1 

Total 
elonga- 
tion. 

Bemarka. 

1 

Vertical. 

Horixon. 
tal. 

Ineh. 

Poiinds. 

Inches. 

Inches. 

Inch. 

5 

,       3.74 

.22 

.743 

.732 

JO 

3.90 

.47 

.713 

.704 

15 

1        4.20 

.77 

.601 

.676 

20 

4.64 

1.12 

.664 

.651 

25 

5.07 

1  55 

.686 

.623 

30 

6.58 

2.06 

.606 

.592 

35 

6.15 

2.63 

.576 

.666 

40 

6.84 

3.32 

.548 

.536 

46 

7.56 

4.04 

.510 

.510 

SO 

C     8.29 
,{     8.38 

4.77 

.406 

.487 

4.86 

.404 

.484 

After  Ik  fioQia. 

40 

7.04 

8.52 

.541 

.631 

30 

20 

10 

0 

6.74 

4.78 

4.06 

,        3.57 

2.22 

1.26 

.66 

.05 

.760 

.744 

VULCANIZED   INDIA   RUBBER. 

No.  6883. 

Mark,  D. 

Contains  2  ounces  sulphur  per  pound  of  pure  rubber. 

TM^r^^i^^^  S  "-763  vertical. 

^^*°^®^^'i  ".762  horizontal. 

Gauged  length,  3".25. 
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Applied 

GMfced 

loadA. 

length. 

Pounds. 

5 

3.67 

10 

4.21 

15 

5.06 

20 

6.33 

25 

8.08 

80 

9.85 

35 

11.63 

40 

13.37 

45 

15.02 

50 

16.24 

0 

3.44 

Total 
elonga* 

tiOQ. 


Inches. 

.42 

.96 

1.81 

3.08 

4.83 

6.60 

8.38 

10. 12 

11.77 

12.90 

.10 


Middle  diAraeters. 


Vertical. 


Ineh. 
.700 
.659 
.599 
.531 
.472 
.427 
.392 
.367 
.346 


J 


Hori- 
zontal. 


Inch. 
.705 
.656 
.596 
.532 
.471 
.426 
.393 
.367 
.348 


Remarks. 


I  "".'736* 


.735 


Specimen  fractared  near  one  oonioal  end. 

i 


H.  Doc.  373 
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RUBBER   BUFFERS. 
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GALVANIZED  WIRE  RTBAKDS COTTON  CLOTH. 
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The  tendency  to  develop  increased  sets  under  successive  loadings  of 
the  buffers  is  shown  in  Kos.  5885,  5887,  and  5888,  and  also  the  greater 
compressions  effected  under  5,000  and  10,000  pounds  after  the  first  load- 
ing, and  further,  the  gain  in  rigidity  after  a  period  of  rest  indicates  a 
tendency  to  recover  from  the  immediate  effects  of  overloading. 

TEHSILE  TESTS  07   STSAHDS  07  OALVAHIZED  WISE  TRAHSMIS- 
SIOV  ROPEa    AESEVAL  POUVDRT  DRIVE. 

No.  5915. 
Mark,  A. 

Strand  representing  old  rope.    Composed  of  7  wires  ^'.085  diameter 
each. 
Sectional  area,  .0397  square  inch. 
Tensile  strength,  2459  pounds  =  61,940  pounds  per  square  inch. 

No.  5916. 
Mark,  B. 

Strand  from  new  rope.    Composed  of  19  wires  '^047  diameter  each. 
Sectional  area,  .0330  square  inch. 
Tensile  strength,  2,118  pounds  =  64,180  pounds  per  square  inch. 


TEVSILE  TESTS  07  COTTOV  CLOTH. 

Strips  tested  2"  wide  each. 


No.  of 
teat. 

Marks. 

Picks  per  inch. 

Tensile  strength. 

Warp. 

Filling. 

Warp. 

ruling. 

5859 
5860 
5861 

Bid  A,  J. H.Lane  &  Co 

j 

44                 40 

40                36 
42     ;            'i^ 

Pounda. 
08 
123 
102 

Pound*. 
13d 
157 
108 

Bid  B.  J.  H.  Laiie  &  Co 

T  C,  from  Catliu  &  Co 

CHEMICAL   ANALYSES. 


OHEMIOAL  ASALT8ES  OF  STEEL  AHB  IBOH. 


Description  of  material. 

Chemical  composition. 

Carbon. 

Com- 
bined. 

ganese 

Sili- 
con. 

0.037 
0.039 

Snl- 
phnr. 

Phos- 
pho- 
ros. 

I 

Copper. 

Belleville  spring  steel  disk 

Do 

Belleville  spring,  not  heated,  re- 
jected spring 

0.748 
0.753 

0.030 
0.053 

0.718 
0.700 

{!1:IS} 

0.360 

0.520 
0.439 

0.058 
0.055 

0.100 
0.090 

Trace. 
Trace. 

Belleville  spring,  chips  from  sur-  1            | 
face 1 

!    "1 

Belleville  spring,  broke  punching, 
snrface  metal o  aos 

Belleville  springs,  surface  of  burrs, 
rejected  springs 

/0.363\ 
\0. 410/ 

0.452 

BeUevillespring: 

Near  surface 

0.484     0.032 
0. 553     0. 042 
0.727     0.013 

0  !tlA 

0.042 
0.039 
0.040 

0.105 

0.035 
0.040 
0.040 
0.052 

0.170 

1.700 

0.037 

0.017 
0.015 
0.012 

0.066 
0.067 
0.065 
0.091 

0.071 

0.110 

0.024 

0.045 
0.048 
0.047 

0.042 

0.074 
0.016 
0.015 
0.078 

0.048 

None. 
0.000 
0.000 

a'ooo" 

0.000 

^"  below  surface 

0.611     6.300 
0.674     0.361 

0. 700     0. 232 
0. 840     1- 122 

4"  below  surface 

Locomotive   spring,    4".  02    wide, 
".375  thick 

0.743 
0.358 

0.043 
0  OlA 

Horveyized  steel  bar; 

From  renter,  3".  5  bar 

i"  from  surface,  3".  6  bar 

".  23  from  surface,  3".  5  bar 

Electrically  welded  steel  bar 

Steel  bloom  forged  down  in  arse- 
nal smith  shop 

0.  383  ;  0.  015 
0. 456     0. 031 
0.805  1  U.013 

0. 186     0.  010 

1 

0.368 
0.425 
0.382 

0.176 

1.191 
0.865 
0.597 

0.464 

Cast  iron  from  heat  August  5, 1892, 
anwnal foundry               .  .... 

Charcoal  flange  iron,  Glasgow  Iron 
Comnan  v 

0. 007     0.  007 

0.000 

None. 

0.035 

None. 

CHEMICAL  AHALY8ES  OF  BBOHZE. 


Description  of  material. 

Chemical  compositioi 

1. 

Manga- 
nese. 

Cop-     Tin. 
li«r.   1  ^"*- 

87.00     7.78 

91.14     8.84 

91.35     8.60 

91. 72  '  8. 19 

91.50     8.46 

91.35     8.g4 

1 
55. 24  1  0. 00 

Zinc. 

Iron. 

BemarkH. 

Bronze  mixture  for  8"  B. 
L.  rifle  carriage. 

Bronze    for    life-saving 

Bronze    for    life-saving 

guns.  No.  40. 
Bronze    for    life-saving 

guns.  No.  63. 
Bronze    for    life-saving 

guns.  No.  71. 
Bronze    for    life-saving 

guns,  No.  97. 

ICangaoese  bronze 

4.85 

0.00 
0.00 
0.00 

See  report  of  1884  for  tension 

test,  page  423. 
See  report  of  1884  for  tension 

tent,  psge  426. 
See  report  of  1884  for  tension 

test,  page  426. 
See  report  of  1884  for  tension 

test,  page  427. 
Set^  report  of  1884  for  tension 

tOHt.  page  480. 

0.00 
0.00 

40.63 

2.54 

1.52 

PRIVATE   TESTS. 
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TESTS  MADE  FOR  PRIVATE  PARTIES  DURING  THE  FISCAL  YEAR 
ENDED  JUNE  SO,  189S, 


Date. 


1892. 
July  8 
14 
18 
20 
20 
21 

26 
26 
26 
29 
Aug.  12 
12 
16 
17 
18 
20 


31 
31 

Sept.  1 
7 
9 
13 
14 
14 
16 
29 
29 
1 
13 


Materiul. 


Oct. 


Nov. 


Deo.     6 

8 

8 

9 

13 

15 

20 

1893 

Jan.     0 

6 
6 
6 
6 

7 
13 
13 

14 

Iff 
25 
80 
81 
31 
31 


For  wliom  tOKtcd. 


Kaine. 


City. 


Marble 

Copper  cylinders  . 
lielleville  HpriugH. 

Granite 

Bricks 

Wrought-iron 

plate. 

DelUDsnIators 

Low  Moor  iron 

Steel  plates 

Ceraeut  briquettoM 
Rubber  belting  . . . 
Belleville  springs. 
Hydraulic  gauge. . 

Terra  cotta 

Columns 

Wrought-iron 

bolts. 
Wrougbt>iron 

castings. 
Low  Moor  iron.... 

Sandstone 

Glass  insulator . . . 

Steel  plate 

Granite 

Bricks 

Steel  bars 

do 

Cast  iron 

Hydraulic  gauges. 
Riveted  Joints.... 

Sandstone 

Granite 


Norcross  Bros 

CHlifomia  Powder  Co. 

S.  D.Tripp..  

Ira  H.  W.K)lson 

J.C.  Hubinger  &  Co. . 
W.  U.  Falrbaim 


Boston 

Santa  Crus  . 

Lvnn 

New  York.. 
Keoknk  .... 
Boston 


Revere  Rubber  Co 

Houghton  Sl  Richards . 
E.D.Leavitt 


Walter G.  Berg. 

Boston  Woven  Hose  and  Rubber  Co. 

Carver  Cotton  Gin  Co , 

Star  Brass  Manufacturing  Co 

Boston  Terra  Cotta  Co 

Jones  St  Laughlin,  Limited 

West  End  Street  Railway  Co 

Wrought  Iron  Casting  Co 


do 

Steel  bars 

Deoxidised  bronze 

Steel  bars 

Chain 

Bricks 

Cast  iron 

(popper  cylinders . 

Cast  iron 

Wroueht  iron 

Turn-buckles 

Comnosition 

Insulator 

Adhesion  of  nails. 
Manganese  bronse 

Steel  plate 

Paving  bricks  . . . 
Adhesion  of  nails 

do 

Wrought-iron  bars 
Steel  columns.. 


Wrought-iron 
casting. 

Cast  iron 

Steel  plate 

Cement  briquettes 

Anchors 

Rope 

Springs 

Paving  bricks 

Deoxidized  bronze 

Adhesion  of  nails. 

Steel  bars 

Welded  steel  bars. 

Steel  casting 

Cast  iron 

Insulated  pull-off. 


Hongbton  &  Richarda 

Edwin  F.  Glenn 

Samuel  Oakman 

Warden  Mauufacturiog  Co 

Milford  Pink  Granite  Co 

NorcrossBros 

Hawkridge  Bros 

B.D.Leavitt 

Britlge water  Iron  Co 

Star  Brass  Manufacturing  Co 

Wm.U.  Fairbaim 

John  L.  Burke 

Maine  and  New  Hampshire  Gran- 
ite Co. 

do 

Washburn  Car  Wheel  Co 

Hartford  Steam  Jtoiler  Inspection 
and  Insurance  Co. 

Washburn  Car  Wheel  Co 

Memphis  Artesian  Water  Co 

Norcross  Bros 

Golding&Co 

California  Powder  Co 

John  Souther  &  Co 

Boston  Forge  Co 

Laconia  Car  Co 

Peter  Johnson 

Revere  Rubber  Co 

Cut-nail  manufacturers. 

Waldo  &  Stout 

Harriufftou  &.  Robinson 

North  American  Pyro^ranit  Co 

Severance  Nail  Machine  Co 

do 

Rhode  Island  Locomotive  Works. . 

Carnegie  Steel  Co.,  Limited 


Wrought  Iron  Casting  Co. 


.do. 
.do. 


Carobrid^eport . . . 

Jersey  City 

Cambrideeport . . . 
East  Bridgewater 

Boston 

do 

Chicago 

Boston 


South  Boston I  Mass. 


State. 


Mass. 

Cal. 

Mass. 

N.Y. 

Iowa. 

Mass. 

Mass. 

Mass. 

Mass. 

N.J. 

Mass. 

Mass. 

Mass. 

Mass. 

111. 

Mass. 


Boston 

St  Paul 

Boston 

Philadelphia.... 

Boston 

Providence 

Boston 

Cambridgeport . 

Bridgewater 

Boston 

do 

Hot  Springs.... 
Portland 


Annington  &  Sims  Engine  Co 

HarriHon  Loring 

Walter  G.  Berg 

Tjaconia  Car  Co 

Mauhattnn  Supply  Co 

Haley  Manufacturing  Co , 

Somerset  &  Johnsonburg  Manufac- 
turing Co. 

Hartfunl  Steam  Boiler  Inspection 
and  Insurance  Co. 

Cut-nail  manufacturers. 

Pennsylvania  R.  R.  Co , 

Thomson  Electric  Welding  Co 

N  eponset  Steel  Casting  Co 

Armington  Sc  Sims  Engine  Co 

Revere  Rubber  Co , 


...do 

Worcester . 
Boston 


Worcester . . . 

Memphis 

Providence . . 

Boston 

Santa  Cms .. 

Boston 

East  Boston . 

I.Aconia 

Dassel 

Boston 


Bridgeport  . 

Boston 

New  York . . 

St.  Paul 

...do 

Providence . 
Pittsburg... 


South  Boston. 


Providence . . . 

Boston 

Jersey  City... 

Laconia 

New  York.... 

Concord  

Johnsonburg  . 

Hartford 


Altoona 

Lynn 

Neponset . . . 
Providence . 
Boston 


Mass. 

Minn. 

Mass. 

Pa. 

Mass. 

R.L 

Mass. 

Mass. 

Mass. 

Mass. 

Mass. 

S.Dak. 

Me. 

Me. 

Mass. 

Mass. 

Mass. 
Tenn. 
R.L 
Mass. 

Cal. 

Mass. 

Mass. 

N.H. 

Minn. 

Mass. 

Conn. 

Mass. 

N.Y. 

Minn. 

Minn. 

R.L 

Pa. 

Mass. 

R.L 

Mass. 

N.J. 

N.H. 

N.Y. 

N.H. 

Pa. 

Conn. 


Pa. 

Mass. 
Mans. 
R.L 
Mass. 


634  PRIVATE   TESTS. 

TettB  made  far  private  pariie$  during  thefiaeal  year  ended  June  SO,  189S — Continaed. 


Date. 


1893. 
Feb. 


Kar. 


Apr. 


May     2 

10 

17 

29 

June    8 


HatCTial. 


Adbeaion  of  naOa 
Wrouffht-iitm  ban 

Steel  bani 

Stt'cl  plate 

Sheet  copper 

Granite 

Brick 

StiH'l  platea 

do 

Welde^l  steel  bars. 

Caatiron 

Sail  duck 

Cast  Iron 

Chain 

Tackle  blocks 

Coiled  spring 

Steel  plates 

Steel  bars 

Limefttone 

Artificial  stone... 

Steel  plate 

(iranite 

Tackle  blocks 

Marble 

Steel  bars 

Stc>«-1  plates 

Duck 

Cast  iron 

Ta<-klebloi'k8 

Special  metal 

Duck 

Wrought  Iron 

Brick  ashlar 

Stool  plAtes 

do 

Steel  wire 

Cop)M>rtiipe 

W  rough  t-iron  bar. 
Malleable*iroQ 

anchor. 
Bridgo  wire 


Tackle  blocks 

Cast  iron 

CiMt-iron  plates. . . 

Bricks 

Wood 

Stwl  wire 

Cantiron 

Steel  bar 

Bronze 

Cast  iron 

Steel  plates 

Artificial  stone... 

Steel  platen 

Steel  tubing 

Copper  wire  and 

rod. 

Steel  wire 

Steel  plate 

Copper  wire  and 

rod. 

Car  coupler 

Cast-iron  piston 

head. 

Tackle  blocks 

Sandstone 

....do 

Wronght-iron 

plate. 

Steel  liars 

Bricks 

Car  conplers 

Stwl  tubing 

Cement  briqaettOM 

WoikI 

Steel  tubing 

Boiler  tubes 

Bricks 


For  whom  tested. 


Name. 


Cttt-nail  manafactnrers. 

Wm.  M.  Uorue&Co 

Eastern  Forge  Co 

Wm.  Allen  &,  Sons , 

Chas.  R,  Fletcher , 

White  Granite  Co 

C.F.Oaklcj- 

Wm.  Allen  &  Sous 

HarriHon  Lioring 

Thomrton  Ele<:tric  Welding  Co.. 

Bridgcwater  Iron  Co 

Wbitou  Bro.&Co 

Pbenix  Iron  Foundry 

ArteHlan  Water  Co , 

Waller  Coleman  St,  Sons , 

Haley  Manufacturing  Co 

Wm.  Al.en  St.  Sons 

Hickory  Wheel  Co 

Bowlinff  Green  Stone  Co 

C.  W.  Mettler 

HarriHon  Loring 

K.  B.  Mallet,  jr 

Walter  Coleman  Sc  Sons 

Vermont  Marble  Co 

Pemifiylvania  R.  R.  Co 

Cunningham  Iron  Works  Co. . . . 

Manhattan  Supply  Co 

City  of  Cambridge 

Boston  and  Lockport  Block  Co. . 

Manhattan  Supply  Co 

B.  M.  Jones  ^  Co 

Fiske.  Holmes  ScCo 

Cunningham  Iron  Works  Co 

Wm.  Allen  &  Sons 

Page,  Newell  &  Co 

Chas.  R.  Fletcher 

B.  M.Jones  &  Co 

LaconiaCar  Co 


City. 


Washburn  Sc   Moen   Manofactur- 

ing  Co. 
BoRt<m  and  Ix>ckport  Block  Co.... 

Armingtoii  dc  Simn  Engine  Co 

North  Packing  and  Provision  Co.. 

Pasadena  Terra  Cotta  Co 

Wason  Man nfacturing  Co 

Pa^e,  Newell  &.  Co 

Bnrlge water  Iron  Co 


Washburn  Car  Wheel  Co 

Boston  and  Lockport  Block  Co 

Bridgewater  Iron  Co 

Wm.  Allen  &,  Sons 

Graham  Pre!*s<Ml  Concrete  Co 

E<lwd.  Kendall  &  Sons 

Pope  Manufuctur  ing  Co 

United    StaU's    Cold   Wire    Roll- 
ing Co. 

Pjiije.  Newell  Si  Co 

Albert  C.  Isaacs 

Chas.  R.  Fletcher 


Manley  Howe 

Hunt-Spiller  Manufacturing  Co  . 


Walter  Coleman  Sc  Sons 

New  England  Brown  Stone  Co  . . . 

Tenino  stone  Quarry  Co 

Massachusetts  General  Hospital . 


Alberto.  Isaacs 

Coming  Clay  Works 

Springfield  Malleable  Iron  Co  .. 

Pope  Manufacturing  Co 

Walter  G.  Berg 

Wanon  Manufacturing  Co 

PotM^  Manufacturing  Co , 

ColtH  Flue  Exji.  and  Beade   Co. 
Hiram  Walker , 


Boston 

do 

Woroester 

Boston 

New  York.... 

Kingston 

Won 'ex  I  er... . 
South  Boston. 

BoHton 

Bridgewater.. 

ikiston 

Providence... 

Memphis 

Providence . . . 

Concord  

Worcester.... 

Newton 

Louisville 

Hartfortl 

South  Boston . 

Free  port 

Providence  ... 

Proctor 

Altoonn 

South  iSo!«too. 
New  York.... 
Cambridge  ... 

Boston 

do 

New  York.... 

Boston 

....do 

....do 

Worcester .... 

Boston 

..    do 

...do 

Laoonia 


Worcester . 


Boston 

Providence 

Somerville 

Wheatland 

Springfield 

Bost4>n 

Bridgewater 

AVorcester 

Ik>ston 

Bridgewater 

Worcester 

Chicago 

('arobrulgeport  . . . 

Hertford 

Hammond 


BoHtOU 

B.altiniore.. 
iioston 


South  Boston . 
...do 


Providence  . 
Cromwell  . . 

Tenino 

Boston 


I 


Baltimore... 

St.  Paul 

Springfield. . 
Hartford.... 
Jersey  City. 
Springflelcf.. 

Hartford 

do 

Detroit 


Mass. 

MaM. 

Mass. 

Mass. 

NY. 

Mass. 

Mush. 

Mass. 

Mam. 

Mass. 

Mass. 

R.I. 

Tenn. 

R,I. 

N.H. 

Mass. 

Mass. 

Ky. 

C4»nn. 

Mass. 

Me. 

R.I. 

Vt. 

Pa. 

Maas. 

N.Y. 

Mass. 

Mass. 

Mass. 

N.Y. 

Mass. 

Mas». 

Mass. 

Mass. 

Mass. 

Muss. 

Mass. 

N.H. 

Maas. 

MaM. 

R   1. 

Maim. 

N.J. 

Mass. 

Mass. 

Mass. 

MasA. 

Mass. 

Mas<*. 

M;.ss. 

111. 

Msss. 

Conn. 

Ind. 

Mass. 

Md. 

Mass. 

Mass. 
Mass. 

R.I. 
Coun. 
Wash. 
Maas. 

Md. 

Minn. 

Ohio. 

Conn. 

N.J. 

Mass. 

Conn. 

Conn. 

Mich. 
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Analyses,  chemical:  Pag«> 

Belleville  spring  steel 532 

Brass 257,258,262 

Brass  breech  plate 264 

Brass  gnu  metal 263 

Bronze  for  8-iiich  B.  L.  carriage 532 

Bronze  life-saving  guns 532 

Cast  irons 282-284,532 

Charcoal  flange  iron 532 

Harveyized  steol  bar 532 

Locomotive  spring 532 

Nickel  steel 237,238 

Pig-iron,  Mnirkirk 284 

Rifle-barrel  Bteel 215,217,226,227 

Steel  bar,  electrically  welded 532 

Steel  bloom \ 532 

Belleville  springs,  compreHsion  of 205 

Solid  springs 211 

With  central  hole 207 

Belting— leather,  rubber,  and  cotton 337 

Remarks 339 

Leather  lacing  used 381 

Cotton  belting — 

2-inch,  3-ply,  solid 370 

Laced  double 382 

3i-inch  (Leviathan),  4-ply,  solid 371 

Laced  double 385 

Laced  single 386 

6-inch,  4-ply,  solid 372,373 

Laced  single 393 

12-inch,  6.ply,  solid 374,375 

Leather  belting— 

2-inch,  single,  solid 340 

2-inch,  single,  joints — 

Belt  hooks 384 

Blake's  improved  belt  studs 885 

Hinged  joint 384 

Laced  double 381,383 

Laced  single 383 

6-inch,  single,  solid 341 

6-inch,  single,  joints — 

Belt  hooks 387 

Laced  double 386-388,390,392,394 

Laced  single 386,393,394 

6-inch,  single  (waterproofed),  solid 342 

6-inch,  single  (waterproofed),  joints — 

Bristofs  patent  steel  lacing 397 

Buffalo  belt  fasteners 398,399 

Cemented  scarf  joint 400 

Cemented  and  pegged  scarf  joint 399 

Cemented  and  riveted  scarf  joints 396 

Laced  double 389,395 

Laced  single 388,394 

12-inch,  single,  solid 343 

Laced  double 400,401,402 

12-inch,  single  (waterproofed) 344 

2-inch,  double,  solid 345 

Laced  double 381,382,383 

535 
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Belting— Continued.  Ps^ 

I./eather  belting— Continued. 

4-inch,  double,  solid 346 

6-inch,  double,  solid 347 

6-inch,  doable  Joints — 

Buffalo  belt  fasteners 398 

Laced  double 389,391,395 

Malleable  iron  plates 398 

Steel  plates 397 

6-inch,  double  (waterproofed),  solid 348 

12-inch,  double,  solid 34il 

12-inch,  double  (waterproofed),  solid 3i30 

24-iach,  double  (waterproofed),  solid 351 

30-inch,  double,  solid 353 

Rubber  belting— 

2-inch,  4-ply,  solid 355 

6-inch,  4-ply,  solid 356,357.358 

Laced  double 390,392 

12-inch,  4-ply,  solid 359,360 

2-inch,  6-plv,  solid 361 

Laced  double 382 

6-inch,  6-ply,  solid 362,363 

Laced  double 390,392 

12-inch,  6.plv,  solid 364,365 

24-inch,  6-ply,  solid 366 

30  inch,  6-ply,  solid 368 

Tabulation 403-421 

Bolts,  wrought-iron,  l^-inoh 319 

Brass  and  bronze 255 

Brass 257,258,262 

Brass,  remelt 259 

Brass  brr ech  plate,  12-inoh 264 

Brass  slab 260 

Gun  metal 263 

Tabulation 265 

Brick  piers 821 

16-inch  face  brick 324,326 

12-inch  face  brick,  hollow 328 

10-inch  face  brick,  hollow,  bricks  on  edge 330 

8  by  16  inch  face  brick  with  16-inch  base 332 

8-inch  face  brick  with  16-inch  base 333 

Tabulation 334 

Car  couplers,  automatic 287 

Description  of  tests 289 

American 290 

Brown  emergency  link 290 

Buckeve 291 

California 291 

Chicago 292 

Drexel 292 

Gould 293 

Hiuson 293 

.Tanney 294 

Johnson 294 

Ludlow 2^ 

National 295 

Rivers 296 

Standard 296 

St.  Louis 297 

Thurmond 297 

Trojan 298 

United  States 298 

Draw-bar  tests .%1,302 

Single-lug  tests 299,300 

Summarized  tabulation 802 

Cast  iron : 

Chemical  analyses 282-284,532 

Columns 315,316 

From  Robert  Poole  &  Son  Company 282 

Old  gun-carriage  truck  wheels 282 

Pig-iron,  Muirkirk 284 


INDEX.  537 

Cast  iron — Continued.  Tt^ge, 

Pig-iron,  Muirkirk  Chemical  analysts 284 

Springfield  Armory,  contract 282 

Watertown  Arsenal 283 

Watervliet  Arsenal 282 

Chain  cable,  shackles,  and  swivels 303 

Cable,  United  States  Light-Honse  Inspector 305,306 

Cable,  United  States  Navy  Department 307 

Electrically  welded 308 

Shackles  and  swivels,  United  States  Light-Honse  Inspector 307 

Chain,  iron 309 

Chain,  |-inch,  proof  stress 311 

Columns : 

Cast  iron,  round 315 

Cast  iron,  square 316 

Spruce,  round 318 

Coppers  for  pressure  gauges 267 

Comparison  of  coppers  used  in  tnm  to  identify  observed  powder  pressures .  279, 281 

Tables  for  gauge  ^  square  inch  area 273, 274, 275 

Tables  for  gauge  ^  souare  inch  area 269, 277 

Cordage,  hemp,  and  manlla 423 

Sewall  &  Day  Cordage  Company : 
Hemp  rope — 

4-inch 425 

6-inch 425 

Manila  hawsers — 

6.inch 426 

8-inch,  tarred 429 

Manila  rope— 

4-inch 425 

6-inch 426 

8-inch 427 

10-inch 431 

12-inch 433,435 

Tabulation 435 

United  States  Light-House  Inspector- 
Hemp,  Russia — 

li-inch 436 

2-inch 436 

2i-mch 436 

3-inch 436 

3i-inch 436 

4  inch 436 

Hemp,  tarred — 

IHnch 436 

2-inch 436 

2i-inch 436 

3-inch • 436 

3f  inch 436 

4-inch 436 

Manila— 

6-thread 435 

9-thread 435 

12-thread 435 

15-thread 435 

18-thread 435 

21-thread 435 

1-inch 436 

li-inch 436 

2-inch 436 

2i-inch 436 

3-inch 436 

3i-inch 436 

4-inch 436 

4i-inch 436 

5-inch 436 

5i-inch 436 

6-inch 436 

7.inch 436 

Cotton  belting.     (jSm  Belting.) 

Cotton  cloth 531 


538  INDEX. 

Endurance  of  rotating  shafts....  •• •...•••••••• • 437 

Remarks 439 

Cold-drawn  steel,  single  middle  bearing 451-457 

Cold-drawn  steel,  doable  middle  bearing 464,465 

Annealed 466-474 

Cold-rolled  steel,  single  middle  bearing 441-451 

Cold-rolled  steel,  doable  middle  bearing 458-463 

Gantier  steel — 

0.15  per  cent  carbon 474,475 

0.17  per  cent  carbon 475.476 

0. 34  per  cent  carbon 477, 478 

0. 55  per  cen t  carbon 479 

0.73  per  cent  carbon 480, 482 

0.82  per  cent  carbon 483,484 

1.09  per  cent  carbon 485,486 

Summarized  tabalatiou 487,488 

Annnlar  tension  specimens  from  endurance  shafts 489 

Ruptured  shafts — 

Cold-drawn  steel 507 

Cold-rolled  steel 508,509 

Cold-rolled  steel  annealed 5i0--519 

Unniptiired  shafts,  cold-rolled  steel 491-506 

Tabulation , 520 

Record  of  endurance  shafts  and  annular  tension  specimens 521 

Gun  carriage,  5-inch  siege,  steel  plate 200 

Gun  specimens : 

3.2-inch  B.  L.  steel  field  guns 13 

Jackets 20-26 

Tubes 15-19 

Tabulation 26 

5-inch  B.  L.  steel  siege  rifles 27 

Jackets 33-36 

Tubes 29-32 

Tabulation 36 

7-inch  B.L.  siege  howitzers 37 

Jackets 43-46 

Tubes 39^2 

Tabulation 46 

8-inch  steel  B.L. rifles 47 

Jackets 63-78 

Tubes 49-62 

Tabulati<»n 79 

10-inch  steel  B.  L.  rifles 81 

Jackets 87-94 

Tubes 83-86 

Tabulation 94 

12-inch  steel  B.  L.  rifles 95 

Jackets 101-106 

Tubes 97-100 

Tabulation 106 

12-inch  steel  B.  L.  mortars 107 

Cast-iron  bodies 1 19 

No.  21 121-130 

No.  24 131-145 

No.  25 146-150 

No.  26 151-155 

No.  27 156-160 

No.  28 161-165 

No.  29 166-170 

No.  30 171-175 

No.  32 176-180 

Chemical  composition 181 

Tabulation 182-186 

Jackets 113-118 

Tubes 109-113 

Tabulation 118 

Hydrostatic  test  of  8-inch  tube  section 187 

Remarks 189 


INDEX.  539 

Hydrostatic  teet  of  8-inch  tnbe  aectioii — Continned.  PsRo- 
Endwise  compression  loads: 

Diametrical  expansion 198 

Longitudinal  contraction 195,198 

Interior  pressure  alone : 

Diametrical  expansion 19D 

Longitadinal  contraction 191-194 

Observations  on  ratio  of  longitadinal  extension  to  lateral  contraction 

on  steel  eye-bar 197-200- 

Intemal  strains  in  Harveyized  steel  bar 285 

India  rubber  yulcanized 523^ 

Compression  tests 525-527 

Tension  tests 527-529 

Lacing  leather 381 

Leather  belting.    (See  Belting.) 

Nickel  steel,  United  States  Navy 235-238 

Private  tests 533 

Kifle-barrel  steel,  .30  and  .46  caliber 21^-232 

Tabulation 23a 

Rubber  belting.    {See  Belting.) 

Rubber  buffers 530 

Rubber,  India,  vulcanized 523^ 

Sandstone  for  Lock  No.2,  Green  River 335 

Springs,  Belleville 205 

Steel  boiler  plate  for  Watervliet  Arsenal 253 

Steel  plate  for  5-inch  siege  carriage 200 

Steel  bars: 

Casting  for  truck  wheel  plate 201 

Deck-piercing  shells 202 

Forged  from  steel  bloom 243 

Hammered  from  old  bayonets 242 

Hot-rolled  }-inch,  0.74  carbon 245 

Journal  forging 241 

Nickel  for  United  States  Navy 235 

Rifle  barrels,  .30  and  .45  caliber 213-232 

Shafting  from  Springfield  Armory 249 

Welded  from  cracked  Belleville  springs 243 

Welded  up  of  wrought  iron  andsteel  scrap 243 

Wire,  galvanized  strands 531 

Wood,  spruce  column 318 

Wrought-iron  bolts,  IH^ch 31^ 


-  T 


3  6105  127  309  354 


"^ 


